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PART  I 
INTRODUCTION 


CHAPTER  ONE 


INTRODUCTION 


The  state  of  theoretical  development  in  the 

communication^ ►-organization  interface  has 

been  such  that  no  single,  integrated  body  of 
literature  has  been  accumulated;  and  that  any 
really  useful  theory  of  communication  in  organ- 
izations must  ultimately  take  into  account  the 
theories  and  empirical  evidence  of  a  wide  range 
of  pertinent  conceptual  tributaries.   We  have 
boon  restricted  by  a  much  too  limited,  sometimes 
confused,  concept  of  what  communication  is  in 
organizations.   We  have  been  shackled  with  simi- 
larly unworkable  and  frequently  unsystematic 
conceptions  of  organizations . ^ 


-  Lee  Thayer  ( 1967) 
The  general  purpose  of  this  study  was  to  enlarge 
the  understanding  of  the  interface  between  transacting 
research  and  development  organizations  and  the  process 
of  information  transfer  and  diffusion  within  the  scien- 
tific and  technical  communication  system.   The  focus  of 
this  research  was  upon  the  utilization  of  interpersonal 
communion t i on  channels  between  transacting  organizations 
concerned  will)  research  and  development  projects  under 
varyinq  and  uncertain  project  conditions. 


Throughout  this  dissertation  the  symbol-* — *-is 
used  to  denote  that  a  relationship  and  common  boundary 
exists  between  two  variables. 


In  the  last  two  decades,  as  the  rate  of  techno- 
logica]  progress  and  the  need  for  innovation  of  new  tech- 

noloqy  has  qrown  and  been  recognized,  increasing  atten- 
tion and  interest  has  been  focused  on  the  management  of 
technical  and  intellectual  resources  in  general  and  the 
management  of  research  and  development  organizations  in 
particular.   Few  topics  in  this  area  have  received  more 
attention  than  the  process  of  information  transfer,  flow, 
and  utilization  amonq  scientists  and  engineers  conducting 
research  and  development".   A  review  of  the  literature 
indicates  that  research  on  scientific  and  technical  com- 
munication can  be  classified  into  two  areas:  (1)  document- 
ed information  and  information-retrieval  and,  (2)  "user" 
studies.   The  first  of  these  areas  of  study  is  primarily 
concerned  with  formal  publications  and  documented  infor- 
mation and  the  processes  enabling  their  dissemination, 
storage,  indexing,  and  retrieval;  while  the  latter  is 
concerned  with  the  manner  in  which  scientists  and  engi- 
neers  actually  utilize  the  existing  communication  system. 
To  date,  the  larqe  majority  of  research  and  study 
has  been  devoted  to  problems  that  concern  formal  publi- 
cations and  documented  inl ormation.   These  formal  commun- 
ication channels  have  been  viewed  by  many  (Committee  or 
Scientific  and  Technical  Information,  1965;  Abelson,  1968) 


as  synonomous  with  the  transfer  and  exchange  of  informa- 
t ion  amonq  scientists  and  engineers.   Dramatic  figures 
on  the  growth  in  the  number  of  papers,  abstracts,  and 
journals  (Sandek,  1967)  have  thoroughly  emphasized  the 
importance  of  computer/mechanical  retrieval  systems  and 
the  formal  communication  channels. 

A  review  of  the  literature,  published  reports, 
research  effort  and  the  resources  allocated  and  spent 
suggests  that  the  formal  channels  of  the  scientific  and 
technical  communication  system  have,  in  the  past,  re- 
ceived by  far  the  greatest  amount  of  attention,  emphasis, 
research,  and  resources /money  (Federal  Council  For  Science 
and  Technology,  1964;  National  Science  Foundation,  1966; 
Cuadra,  1966;  Swanson,  1966). 

A  limited  but  growing  body  of  data  has  been  col- 
lected and  published  that  is  directly  concerned  with  the 
behavior  and  attitudes  of  scientists  and  engineers,  and 
with  identifying  the  utilization,  importance,  and  inter- 
faro  of  the  i  n  f  orma  1  /  i  ti  t  or  personal  communication  chan- 
nel:;.  Informal  scientific  and  technical  communication 
channels  are  defined  as  those  that  involve  person-to- 
person  interactions  or  interpersonal  modes  of  communica- 
tion.  These  include  written  memoranda  or  correspondence, 
teletype/telegram  messages,  telephone  conversations,  and 


face-to-face  interactions. 

Studies  conducted  by  Clock  and  Menzel  (19  58), 
Allen  (1966),  Rosenhloom  and  Wolek  (1967),  and  Graham 
and  Waqner  (1967)  empirically  found  that  both  the  formal 
and  informal  communication  channels  play  important  roles 
in  the  transfer  of  fechnical  information  by  scientists 
and  engineers  in  research  and  development  organizations. 
One  of  the  important  (and  surprising  to  many)  findings 
of  these  studies  has  been  the  relative  importance  and 
reliance  that  scientists  and  engineers  place  on  the  var- 
ious informal /interpersonal  communication  channels.   These 
studies  have  shown  that  the  informal  channels  are  utilized 
in  a  majority  of    the  communication  instances  by  scientists 
and  engineers  and  that  many  of  their  needs  can  only  be 
met  by  utilization  of  these  interpersonal  channels. 

The  systems  approach  as  manifested  by  systems 
analysis,  systems  manan'^n^nt,  and  general  systems  re- 
search has  resulted  in  a  recognition  that  the  numerous 
and  varied  channels  of  information  transfer  are  all  vi- 
tal components  of  a  total  scientific  and  technical  com- 
munication system.   A  systemic  view  of  the  information 
exchange  and  transfer  process  must  embrace  all  the  com- 
ponents of  the  formal  and  informal  communication  channels, 
all  the  provisions,  all  the  facilities,  all  the  occasions 
and  arrangements,  and  all  the  customs  and  norms  of  an 


organization  or  discipline  that  determine  how  scientific 
and  technical  information  is  transmitted  (Menzel,  1966, 
p.  1000;  Garvey  and  Griffith,  1967,  p.  1011). 

The  objective  of  the  user  studies  was  to  deter- 
mine empirically  the  manner  in  which  the  existing  com- 
munication system  functions,  i.e.,  to  examine  and  docu- 
ment the  information-exchanging  behavior  of  scientists 
and  engineers  in  order  to  single  out  the  features  which 
make  the  means  and  occasions  of  information  transfer 
more  or  less  able  to  m^ot  the  individual  scientist's 
and  engineer's  needs  (Menzel,  1959,  pp.  417-418).   These 
studies  were  limited  to  one  aspect  of  the  over-all  proc- 
ess and  system  of  technical  communication.   This  one 
aspect  was  the  determination  of  the  means  by  which  sub- 
stantive information  in  science  or  technology,  originat- 
ing in  a  specific  organizational  setting,  is  acguired 
and  put  to  use  by  scientists  and  engineers  conducting 
research  and  development  within  that  same  organizational 
setting  or  within  another  organizational  unit. 

These  studies  did  not  examine  or  discuss  the 
many  "other"  aspects  of  the  over-all  process  of  technical 
communication  and  other  sorts  of  information  which  com- 
prise the  total  scientific  information  system.   These 
"other"  aspects  include  information  or  knowledge  of 


schedules,  budgets,  or  personnel;  knowledge  of  technical, 
contractual,  administrative,  and  budgetary  problems  or 
constraints  directly  related  to  a  research  and  develop- 
ment project  or  organization;  or  inter-organizational 
project  relationships,  problems  and  differences  between 
transacting  organizations  (prime  contractor,  sub-contrac- 
tor .s  /vendors  ,  government/sponsor  organization)  of  a 
common  research  and  development  project. 

It  is  paradoxical  that  a  very  limited  amount  of 
emphasis,  at  tention  and  research  has  been  focused  on 
these  organizationally  vital  and  reguired  "other"  proc- 
esses of  technical  communication.   These  processes  pose 
different  requirements,  questions,  and  answers  of  both 
individual  scientists  and  engineers  engaged  in  technical 
projects  and  of  managers/directors  of  research  and  de- 
velopment projects.   These  "other"  processes  are  of  great 
significance  to  the  effective  functioning  of  a  technical 
organization  and  normally  comprise  a  majority  of  the 
organizational  energy  and  effort  expended  between  trans- 
acting organizations  mutually  engaged  in  a  research  and 
development  project. 

The  increased  emphasis  and  resources/monies  that 
both  government,  and  private  organizations  have  given  to 
research  and  development  projects  and  to  the  innovation 
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of  technology  in  recent  years  have  resulted,  however,  in 
relatively  little  recognition  of  the  significance,  prob- 
lems, and  utilization  of  informal /inter personal  communi- 
cation channels  between  the  transacting  technical  organ- 
izations or  units  engaged  in  research  and  development 
projects.   Yet  under  conditions  that  include  stringent 
contractual  time  constraints,  limited  and  highly  valued 
resources,  and  exponential  increasing  costs  of  facilities 
and  personnel,  the  successful  completion  of  a  technical 
project  from  both  an  organizational  and  professional 
viewpoint  is  dependent  on  the  effective  and  efficient 
functioning  and  utilization  of  direct  interaction  and 
informal  communication  channels  between  the  project 
transacting  organizati onal  entities. 

Shapero,  in  his  discussion  of  the  management  of 
intellectual  resources,  suggests  that  there  is  a  small 
but  growing  body  of  data  that  is  directly  concerned  with 
the  characteristics  and  behavior  of  research  and  develop- 
ment organizations  and  the  way  in  which  information  is 
diffused  and  used  in  the  scientific  and  technical  commu- 
ni  ty  : 

What  is  available  suggests  strongly  that  is  is 
already  possible  to  achieve  substantial  improve- 
ments in  the  management  of  the  new  world  of  one- 
of-a-kind,  by  crude  application  of  what  is  avail- 
able.  It  also  suggests  that  it  should  be  possible 


in  the  near  future  to  assemble  and/or  grow  a 
cohesive  and  coherent  body  of  relevant  manage- 
ment knowledge  (Shapero,  1969,  p.  30). 

Nature  and  Scope  of  Study 

This  study  investigated  the  process  of  inter- 
orqanizational  communication  by  examining  the  utilization 
of  interpersonal  communication  channels  between  trans- 
acting organizations  mutually  engaged  in  research  and 
development  projects  and  by  treating  each  transacting 
organization  as  a  communication  entity.   It  focused  on 
the  organi za { iona 1  importance  of  direct  interaction 
through  the  informal/interpersonal  channels  and  their 
utilization  in  the  over-all  or  total  process  of  scientif- 
ic and  technical  communication.   This  study  did  not  ex- 
amine int ra-orqanization  communication  nor  investigate 
the  communication  behavior  of  individual  scientists  and 
engineers  and  their  means  of  transfering  technical  in- 
formation from  one  to  another  as  previous  user  studies 
have  done. 

The  major  premise  of  this  study  was  that  the 
utilization  ni  interpersonal  communication  channels  be- 
tween the  transacting  organizations  mutually  engaged  in 
a  research  and  development  project  is  directly  related 
to  varyinq  project  conditions  and  project  uncertainties. 
It  attempted  to  answer  the  following  guestions:  Is  the 
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frequency  of  communication  channel  utilization  between 
project  organizations  a  function  of  unforeseen  project 
difficulties?   When  project  difficulties  and  uncertain- 
ties arise  are  there  differences/similarities  in  the 
utilization  of  the  various  interpersonal  communication 
channels?   Does  the  determinabili ty  and  complexity  of 
the  products  or  services  that  are  the  mutual  concern  of 
the  transacting  organizations  affect  the  frequency  of 
communication  channel  usage?   Is  channel  utilization  be- 
tween transacting  organizations  related  to  the  nature 
and  characteristics  of  previous  or  prior  inter-organi- 
zational relationships? 

Two  separate  research  and  development  projects 
were  examined.   One  project  involved  the  following  trans- 
acting technical  organizations:  A  large  industrial  R&D 
prime  contractor,  several  sub-contractors/vendors  and  a 
government  sponsoring  and  monitoring  agency.   The  second 
project  involved  a  medium  size,  non-profit  prime  organ- 
ization and  several  sub-contractor  and  vendor  organiza- 
tion:- . 

Data  I  rom  the  archival  business  and  administra- 
tive records  of  the  prime  organizations  concerned  with 
each  respective  project  were  used  to  compile  descriptive 
statistics  and  graphic  presentations  and  measures  of  the 
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utilization  of  interpersonal  communication  channels  be- 
tween the  transacting  organizations  of  each  project. 
Data  from  project  histories  obtained  by  interviews  with 
project  directors  and  technical  managers  were  used  to 
derive  and  designate  periods  of  uncertainties;  deter- 
minability  and  complexity  of  products  or  services  between 
organizations;  and  the  nature  and  characteristics  of  re- 
lationships between  the  transacting  organizations. 

The  frequency  and  utilization  of  each  communica- 
tion channel  were  related  to  the  varying  project  condi- 
tions to  determine  the  relationships  between  these  major 
variables.   Various  tests  of  the  relationships  were  con- 
ducted for  purposes  of  analysis,  evaluation,  and  clarifi- 
cation of  the  compiled  data. 
Organization  of  Study 

This  dissertation  is  organized  into  five  parts: 
introduction;  background  and  theoretical  development;  re- 
search desiqn  and  methodology;  analysis  and  examination 
of  interpersonal  communication  channel  behavior;  and 
summary,  discussion,  and  conclusions. 

Pari  11  consists  of  two  relevant  literature  chap- 
ters which  provide  a  background  and  framework  for  the 
remainder  of  this  study.   Chapter  Two  discusses  the  sci- 
entific and  technical  informal/interpersonal  communication 
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channels  and  examines  the  research  relevant  to  the  utili- 
zation of  these  channels  by  individual  scientists  and 
enqin^ers.   Chapter  Three  involves  an  extensive  discus- 
sion of  the  literature  relating  to  the  basic  character- 
istics and  communicative  capabilities  of  the  informal/ 
interpersonal  channels.   This  develops  a  framework  from 
which  the  remainder  of  the  study  can  be  viewed. 

Part  ITT  translates  this  framework  and  back- 
ground of  interpersonal  communication  into  a  set  of 
workable  hypotheses  and  discusses  the  research  design. 
Chapter  Four  specifically  states  and  discusses  the  basic 
and  supporting  hypotheses  of  the  study.   Chapter  Five 
presents  an  extensive  discussion  of  the  basic  research 
design  and  methods  used  to  collect  the  data  and  measure 
the  variables  studied.   Statistical  methods  to  be  used 
are  identified  and  the  reasons  for  their  selection  are 
indicated.   In  Chapter  Six  the  sample  is  introduced. 
The  characteristics  of  the  sample  are  presented  with  a 
particular  emphasis  on  the  differences  between  the  two 
projects  and  their  respective  transacting  organizations. 

Pari  TV  contains  the  analysis  of  the  data.   Chap- 
ter Seven  basically  explores  the  guestion:  Is  the  utili- 
zation of  interpersonal  communication  channels  between 
the  prime  and  sub  organizations  of  a  research  and  devel- 
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opment   project  a  function  of  uncertainties  arising  from 
unl  ornnopn  or-  unexpected  project  problems.   The  first 
supporting  hypothesis  is  intensively  analyzed  and  exam- 
ined.  Chapter  Eight  explores  two  different  guestions 
regarding  types  of  uncertainties  or  factors  which  in- 
fluence and  affect  the  degree  of  total  interpersonal 
channel  utilization  between  transacting  sets  of  organi- 
zations.  The  two  types  of  uncertainties  or  factors  are 
measured  and  analyzed  in  terms  of  the  second  and  third 
supporting  hypotheses. 

In  the  fina]  part,  composed  of  Chapter  Nine,  the 
results  and  conclusions  of  the  study  are  summarized. 
These  results  or  findings  are  then  used,  along  with  the- 
ory and  data  from  other  research,  to  present  a  general 
theoretical  explanation  or  framework  of  the  reduction 
of  uncertainty  through  the  utilization  of  interpersonal 
communication  channels.   The  chapter  closes  with  a   dis- 
cussion of  the  implications  of  this  research  and  sugges- 
tions for  further  research. 


PART  II 
BACKGROUND  AND  THEORETICAL  DEVELOPMENT 
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PART  II 
BACKGROUND  AND  THEORETICAL  DEVELOPMENT 

The  fwo  chapters  in  this  section  provide  a  frame- 
work for  the  remainder  of  this  study.   The  subject  of 
this  study  spans  several  areas  and  topics  which  are  rel- 
evant to  inter-organizational  communication  between  re- 
search and  development/technical  organizations.   Within 
this  broad  span  there  is  no  single  area  or  body  of  lit- 
erature that  coincides  directly  with  the  subject  of  this 
study.   Thore  is  one  body  of  literature  concerned  with 
the  use  of  the  formal  and  informal/interpersonal  communi- 
cation channels  by  scientists  and  engineers  engaged  in 
research  and  development.   This  literature  has  concen- 
trated on  the  means  utilized  in  meeting  the  technical 
communication  needs  of  these  individual  scientists  and 
engineers.   Therp  is  a  second  broad  body  of  literature 
scattered  throughout  the  fields  of  anthropology, communi- 
cation theory,  information  theory,  linguistics,  semantics, 
social  psychology,  and  sociology  which  is  concerned  with 
the  cognitive  transference  of  meaning,  capacities,  and 
communicative  capabilities/dimensions  of  the  interpersonal 
communication  channels. 

Chapter  Two  discusses  the  research  literature  on 
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the  informal/interpersonal  communication  channels  of  the 
scientific  and  technical  communication  system.   Chapter 
Three  presents  a  framework  from  which  to  view  the  com- 
municative capacities  and  cognitive  capabilities  of  the 
informal/interpersonal  channels.   Together  the  two  chap- 
ters develop  a  background  and  theoretical  basis  for  the 
study  of  interpersonal  information  channel  utilization 
between  transacting  organizations  of  a  research  and 
development  project. 


CHAPTER  TWO 

INTERPERSONAL/INFORMAL  COMMUNICATION  OF  SCIENTIFIC  AND 
TECHNICAL  INFORMATION,  A  REVIEW  OF  THE  RELEVANT  LITERATURE 

There  is  a  large  body  of  literature  that  is  con- 
cerned with  formal  communication  channels  and  their  uti- 
lization by  scientists  and  engineers.   There  is  also  a 
limited  but  qrowinq  body  of  knowledge  concerned  with 
utilization  of  the  channels  of  communication  employed  by 
scientists  and  engineers  relative  to  their  research  and 
development  activities.   While  the  latter  literature  has 
concentrated  on  the  investigation  of  the  communication 
needs  and  methods  of  individual  scientists  and  engineers, 
it  has  also  developed  a  limited  amount  of  information 
relevant  to  inter-organizational  communications. 

In  the  exploration  of  the  communication  channels 
in  this  study,  each  transacting  research  and  development 
organization  was  treated  as  a  communication  entity.   But 
these  organizations  do  not,  in  reality,  communicate  and 
interact  with  one  another  as  entities.   It  is  the  re- 
search  directors  and  managers,  the  key  scientists  and 
onqineers  of  each  project  who  interact  and  communicate 
with  one  another  in  this  inter-organizational  communica- 
tion process.   It  is  the  scientists  and  engineers  who 
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function  as  the  transmitters  and  receivers,  the  encoders 
and  decoders,  and  the  filtering  devices  for  the  organi- 
zational entities  they  represent.   Therefore,  the  body 
of  knowledge  that  pertains  to  the  individual  scientific 
and  technical  communication  needs  of  scientists  and 
engineers  was  reviewed. 
Systemic  View  of  the  Technical  Communication  Process 

Chapter  One  briefly  discussed  those  studies  con- 
cerned with  communication  experiences  and  needs  of  sci- 
entists and  engineers.   As  was  pointed  out,  it  has  not 
been  until  the  last  decade  or  so  that  research  emphasis 
has  been  placed  on  the  interpersonal  or  informal  chan- 
nels of  oommunicaf ion  as  well  as  the  formal  channels. 
The  systemic  view  of  scientific  and  technical  communi- 
cation necessarily  reguires  comprehension  of  the  total 
communication  system  or  processes: 

The  scientific  and  technical  communication 
system  is  the  totality  of  publications,  facili- 
ties, occasions,  organizational  arrangements, 
and  customs  which  affect  the  direct  or  indirect 
transmission  of  information  among  scientists 
and  engineers .   It  encompases  both  the  formal 
and  informal  channels  of  communication  (Glock 
and  Menzel,  1958,  pp.  5-6). 

Willirim  Harvey ,  director  of  the  Scientific  Infor- 
mation Exchange  Project  of  the  American  Psychological 
Association,  viewed  the  exchange  of  technical  information 
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as  a  system  of  social  interaction  among  scientists  and 
espoused  that  information  transmission  and  exchange 
within  a  discipline  evolves  in  an  orderly  manner.   He 
recognized  the  social,  economic,  and  dynamic  dimensions 
of  the  system  and  the  special  relevance  of  formal  and 
interpersonal/informal  channels  of  communication  to 
these  dynamics  (Garvey  and  Griffith,  1967,  p.  1011). 

Rosenbloom  and  Wolek  (1967)  also  found  that  it 
is  essential  to  view  the  process  of  scientific  and  tech- 
nical information  process  as  a  systemic  process: 

Although  the  informal  channels  may  appear  to  be 
haphazard  and  perhaps  inefficient,  it  seems  more 
useful  to  recognize  them  as  a  natural  function- 
ing of  a  highly  sophisticated  and  well  structured 
social  system.   Hence,  a  systematic  view  of  the 
process  of  information  transfer  must  embrace  both 
its  formal  and  informal  components  (p.  124). 

The  latter  body  of  literature  describing  the  im- 
portance and  role  of  the  informal/interpersonal  channels 
to  individual  scientists  and  engineers  and  the  interface 
of  this  role  with  the  total  technical  communication  sys- 
tem is  most  relevant  to  the  guestions  asked  in  the  study 
reported  here.   A:;  was  pointed  out  earlier,  this  study 
examined  the  utilization  of  the  interpersonal  or  informal 
communication  channels  between  the  scientific  and  tech- 
nical organizations  mutually  engaged  in  a  research  and 
development  project.   For  the  purposes  of  this  study  in- 
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formal  or  interpersonal  communication  channels  were 
defined  as  those  channels  that  involve  personal  inter- 
act-ions.   The  channels  examined  were  written  correspond- 
ence or  memoranda,  teletype/telegram  messages,  telephone 
conversations,  and  face-to-face  interaction.   The  impor- 
tant feature  of  informal  and  interpersonal  contacts  is 
that  they  involve  person-to-person  interactions  and  it 
is  with  these  interpersonal  interactions  between  scien- 
tists and  engineers  representing  transacting  organiza- 
tions of  a  research  and  development  project  that  this 
study  was  directly  concerned. 

Interpersonal/Informal  Communication  in  the  Technical 
Information  System 

There  is  now  a  limited  amount  of  documentation 
(Menzel,  1959;  Halbert  and  Ackof f ,  1959;  Orr ,  Coyl,  Leeds, 
1964;  Auerbach,  1965;  Allen,  1966;  Rosenbloom  and  Wolek, 
1967;  Graham,  1967)  for  the  great  role  played  by  informal, 
unplanned,  person-to-person  communication  in  the  experi- 
ences of  scientists  and  engineers,  often  in  ways  that 
affect  I  hf'if  work  vitally.   One  of  the  early  studies 
which  encouraged  further  research  on  interpersonal  com- 
munication channels  was  the  study  by  Halbert  and  Ackoff 
(1959).   This  operations  research  study  of  the  scientific 
activity  of  1500  chemists  reported  the  following  percents 
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of  t imo  spent  by  them  in  communication  durinq  working 
hours : 

written,  published         4.8  percent 
written,  unpublished       9.0  percent 
oral ,  non-discussion       8.9  percent 
general  discussion        10.0  percent 
The  importance  of  interpersonal  communication  channels 
is  clearly  evident,  as  it  shows  that  27.9  percent  of  the 
scientist's  workinq  fime  was  spent  on  informal/inter- 
personal scientific  communications. 

Other  early  studies  which  found  that  interper- 
sonal communication  was  an  important  and  vital  process 
to  scientists  and  engineers  were  Bernal  (1959),  Fishenden 
(1959),  Glass  and  Norwood  (1959),  and  Herner  (1959). 
These  studies  demonstrated  qualitatively  the  importance 
of  oral  communication  for  acquiring  needed  information 
and  for  learning  of  work  of  major  siqnif icance .   A  heavy 
reliance  on  verbal  communication  with  scientists  workinq 
in  their  own  areas  or  fields  of  research  was  prevalent. 

In  a  study  of  communication  in  the  biomedical 
sciences,  Mur  tauqh  and  Payne  (1962)  found  that  the  inter- 
personal channels  of  communication  played  the  most  im- 
portant role  in  the  transfer  and  exchanqe  of  scientific 
information.   They  concluded  that  "...oral  communications 
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and  correspondence  constitute  the  fundamental,  most 
powerful,  immediate,  and  effective  means  of  converyinq 
information  in  the  scientific  and  professional  world". 
They  went  on  to  say  that  methods  of  personal  communica- 
tion are  perhaps  the  dominant  factors  in  the  rapid  post- 
war advancement  of  research  and  development. 

There  have  been  a  small  number  of  other  studies 
conducted  which  examine  the  use  of  the  formal  and  in- 
formal communication  channels  by  individual  scientists 
and  enqineers.   Four  of  these  studies  are  briefly  re- 
viewed below.   These  four  studies  were  selected  because 
of  the  research  methods  and  techniques  used,  and  the 
size,  comprehensiveness  and  characteristics  of  their 
samples . 

The  Menzel  explorative  study  of  1958  was  one  of 
the  first  studies  to  attempt  a  comprehensive  exploration 
of  the  total  exchanqe  and  flow  of  scientific  information 
amonq  research  and  development  scientists.   The  Menzel 
study  developed  numerous  data  from  the  interviews  of  77 
scientists  and  tabulated  the  results  in  various  forms. 
The  Menzel  data  most  relevant  to  this  dissertation  are 
those  dealinq  with  the  channels  of  communication  re- 
quired and  used  by  scientists  to  keep  them  informed  of 
scientific  developments.   The  data  were  broken  down  into 
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channels  of  publications,  meetings,  conferences,  reprints, 
newsletters  and  personal  communications  with  the  results 
revealing  the  following  usage: 

Informal  -  interpersonal  channels     55  percent 
Formal    -  document  based  channels    45  percent 

(Menzel,  1958,  p.  56). 
Thr-  second  study  (Auerbach,  1965)  examined  how 
scientists  and  engineers  acquire  and  utilize  technical 
information  in  the  performance  of  their  tasks.   Face-to- 
face  interviews  were  conducted  with  1375  scientists  and 
engineers  engaged  in  research  and  development  work  for 
the  Department  of  Defense.   The  Auerbach  analysis  un- 
fortunately was  not  carried  through  to  an  integrated  in- 
terpretation but  does  provide  long  listings  of  individual 
findings  and  uninterpreted  data.   From  Auerbach  findings 
and  data  the  following  sources  of  information  used  to 
accomplish  tasks  by  scientists  and  engineers  were  iden- 
tified : 

Informal  -  interpersonal  channels     55  percent 
Formal    -  document  based  channels    45  percent 

(Auerbach,  1965,  pp.  1-12,  3-15). 
The  third  study  (Rosenbloom  and  Wolek,  1967)  was 
an  empirical  descriptive  study  of  the  information  behav- 
ior patterns  of  3200  scientists  and  engineers  in  research 
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and  development  organizations.   Their  data  reveal  that 
engineers  and  scientists  use  sources  outside  the  organi- 
zation in  an  amount  almost  equal  to  sources  within  their 
own  organization.   The  reported  uses  of  scientific  and 
technical  communication  channels  were: 

Informal  -  interpersonal  channels     55  percent 
Formal    -  document  based  channels    45  percent 

(Rosenbloom  and  Wolek,  1967). 
The  fourth  study  (Graham  and  Wagner,  1967)  exam- 
ined the  functions  and  problems  of  informal  scientific 
and  technical  communication  by  interviewing  326  managers 
of  research  operations  in  research  and  development  organ- 
izations.  According  to  the  response  of  their  sample  of 
research  leaders;  most  scientists  and  research  engineers 
transmit  a  substantial  portion  of  their  scientific  in- 
formation through  interpersonal  channels.   Their  methods 
ranqe  from  direct,  personal  conversations  and  phone  calls, 
through  meetings  and  conferences,  to  memoranda  and  corre- 
spondence.  The  results  were: 

Informal  -  interpersonal  channels     1j4  percenl 
Formal    -  document  based  channels    46  percent 

(Graham  and  Wagner,  1967,  p.  69). 
Compiling  the  data  taken  from  the  four  studies 
showed  that  the  interpersonal  or  informal  channels  play  a 
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fundamental  and  important  role  and  are  utilized  by  indi- 
vidual scientists  and  engineers  in  a  majority  of  the 
instances  in  their  daily  information  obtaining  activi- 
ties.  The  interpersonal  channels  of  the  scientific  and 
technical  communication  system  are  considered  by  the 
professionals  as  the  primary  channels  and  of  the  greatest 
importance  to  their  successful  accomplishment  of  research 
and  development  tasks.   Table  2-1  details  the  pertinent 
data  of  the  four  studies.   The  mean  of  these  four  studies 
was  : 

Informal  -  interpersonal  channels     55  percent 
Formal  channels  45  percent 

Particularly  relevant  to  the  process  of  interper- 
sonal communications  between  organizations  is  the  fourth 
study  (Graham  and  Waqner,  1967)  discussed  above.   This 
study  examined  individual  communication  behavior  and  pat- 
terns of  research  project  managers  and  research  leaders. 
This  sample  of  research  leaders  showed  that  they  utilize 
the  interpersonal  channels  in  a  majority  of  the  instances 
of  technical  communication  and  that  this  is  the  natural 
rnodo  of  I  lioit  communication  behavior  and  process.   "Often- 
times we  cannot  help  but  communicate  informally;  it  comes 
naturally."   (Graham  and  Zavala,  1967,  p.  39).   It  is 
these  same  research  leaders  and  managers  who  represent 
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Table  2-1 

Four  Studies  Sh.ow.inq  The  Utilization  of  The  Formal 
And  Informal  Communication  Channels  By  Scientists 

And  Engineers 


Communication  Channel 

Study  Sample  Usage* 

Informal       Formal 


Flenzel  (1958)     77  scientists        55%  45% 

Auerbach  (.1965)   1375  scientists      55%  45% 


Rosenbloom  and    3;>00  scientists      55%  45% 

Wolek  (196  7)      and  engineers 


Graham  and         }26  managers  of      56%  44% 

Wagner  (1967)     research  and  de- 
velopment projects 


Arithmetic  average  of  all  data        55%  45% 


♦Definition  of  the  formal  and  informal  communication 
channels  were  in  accordance  with  these  found  in  Chapter 

One. 
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organizational  entities  and  do  much  of  the  communicating 
between  research  and  development  organizations.   The 
f  undamen t  a  1  importance  they  place  on  the  interpersonal 
channels  when  acting  as  individual  information  seekers 
extends  and  carries  over  as  a  natural  function  when  re- 
presentinq  interacting  project  organizations.   It  is 
this  inter-organizational  interaction  by  means  of  the 
interpersonal  channels  that  the  study  reported  in  this 
disserta tion  examined. 

The  user  studies  also  suggest  that  the  essential 
function  performed  by  the  interpersonal/informal  chan- 
nels for  individual  scientists  and  engineers  is  the  ex- 
change  of  ideas  with  other  professionals  to  solve  mutual 
research  problems  and  to  solve  situations  which  can  cause 
uncertainty  and  stress.   This  function  directly  relates 
to  the  major  premise  of  this  study  which  is:  the  utiliza- 
tion of  interpersonal  communication  channels  between  the 
transacting  organizations  engaged  in  a  research  and  de- 
velopment project  is  directly  related  to  the  varying 
project  conditions  and  project  uncertainties.   The  var- 
iables "project  conditions  and  project  uncertainties" 
which  were  investigated  are  similar,  if  not  synonomous , 
with  the  "research  problems  and  uncertain  stress  situa- 
tions" referred  to  above. 
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Table  2-2  shows  the  percentages  of  mentions  of 
values  by  326  research  project  leaders  when  asked:  "In 
what  way  are  informal  communications  essential  to  the 
transfer  of  scientific  and  technical  information?"   The 
dafa  shows  that  39  percent  view  "saving  time  in  solving 
a  problem"  as  the  greatest  value,  20  percent  believe 
"obtaining  help  in  solving  a  problem"  is  the  greatest 
value  of  the  interpersonal  channels,  and  3  percent  view 
"learninq  of  failures  and  negative  results"  as  the  great- 
est value.   By  grouping  these  three  values  together  into 
a  general  "problem  or  uncertainty"  category,  the  data 
reveal  that  62  percent  of  the  research  leaders  view  the 
function  of  problem  solving  and  awareness  of  failures 
as  the  most  essential  function  to  scientists  and  engi- 
neers performed  by  interpersonal  communications  (Graham 
and  Wagner,  1967,  p.  78). 

Similarly,  Rosenbloom  and  Wolek  (1967)  found 
that  when  an  engineer  or  scientist  considers  himself 
relatively  inexperienced  with  the  scientific  or  techno— 
logical  problem  context  within  which  the  information  a- 
rises  ,  he  is  more  likely  to  use  interpersonal  or  informal 
communication  sources  and  channels.   Graham  and  Zavala 
(1967)  found  that,  often,  research  leaders  and  managers 
of  research  and  development  projects  cannot  help  but 
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Table  2-2 


Ways  In  Which  Interpersonal  Communications  Are  Essential 
To  The  Transfer  of  Scientific  and  Technical  Information 
By  Research  Managers  and  Research  Leaders 


Sample,  N  =  326  Research  Managers  and  Research  Leaders 

Mentions  of  Value 
Ways  Percent* 

To  save  time  in  solving  a  problem  39 

To  learn  about  current  research  25 

To  obtain  help  in  solving  a  problem  20 

To  become  aware  of  unpublished  work  19 

To  learn  about  details  of  a  study  19 

To  learn  about  new  ideas  13 

To  gather  a  variety  of  information  10 
on  a  topic 

To  assist  in  finding  published  6 
information 

To  keep  aware  of  what  is  published  3 

To  loam  of  failures  and  negative  3 
t  esull  s 

To  train  researchers  3 

To  save  money  in  solving  a  problem  2 

Source:  Graham  and  Wagner,  1967 

*Adds  to  more  than  100%  since  more  than  one  mention  of 
value  given  by  some  project  leader. 
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communicate  informally  through  the  interpersonal  chan- 
nels; if  gives  them  reinforcement  on  their  own  thinking. 
A  scientist  or  engineer  may  get  an  immediate  answer  to 
a  problem  or  he  may  try  out  something  to  see  if  it  will 
be  "shot  down."   Interpersonal  communications  allows  one 
research  leader  to  help  another  do  things  neither  could 
to  alone.   Zavala  and  Graham  suggest  that: 

In  the  free  asking  of  critical  questions,  the 
delineation  of  concepts  or  points  of  view  re- 
sult from  the  direct  interaction  of  more  than 
one  mind.   Also,  a  scientist  or  engineer  cannot 
alway::.  find  a  colleague  at  his  own  organization 
who  is  interested  in  his  problem.   Therefore,  he 
attends  meetings  or  employs  other  channels  of  in- 
formal communication  in  order  to  interact  with 
such  peers.   Such  exchanges  of  ideas  with  other 
competent  researchers  can  aid  a  man  who  is  block- 
ed on  solving  a  research  problem  (196  7,  p.  39). 

The  relevance  of  the  use  of  the  interpersonal/in- 
formal channels  by  scientists  and  engineers  is  illuminat- 
ed when  integrated  with  studies  showing  measures  of  re- 
searrh  creativity,  productivity,  and  motivation  related 
to  communication  rhannels.   An  especially  important  func- 
tion appears  to  be  its  contribution  to  the  development  and 
exchange  of  m-w  idear.,  to  innovation  and  creativity.   "New 
ideas  are  the  tapers  that  light  off  new  research  efforts 
and  provide  the  theoretical  guidelines  for  scientific  ad- 
vances.  There  are  numerous  findings  in  the  literature  indi- 
cating that  personal  contact  is  of  overriding  importance  for 
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industrial  innovation"  (Gloege  and  Graham,  1967,  p.  21). 

Menzel  (1959)  found  that  useful  information  ob- 
tained "accidentally"  and  the  unplanned  acquisition  of 
information  are  primarily  transmitted  through  the  inter- 
personal/informal channels  and  that  this  personal  inter- 
action is  also  vital  to  the  kindling  of  enthusiasm  and 
innovation.   Monzel  concluded  that  the  formal  means  of 
communication  serve  the  scientist  most  efficiently  when 
he  knows  precisely  what  he  is  looking  for.   But  when  it 
comes  to  bringing  scientists  together  with  information 
the  significance  of  which  to  their  own  work  they  have 
not  anticipated;  when  it  comes  to  pushing  out  the  fron- 
tiers, it  may  be  that  the  system  of  informal  communica- 
tion is  as  reliable  a  mechanism  as  one  can  get  (1959, 
p.  425). 

Glass  and  Norwood  (1959)  reported  that  the  major- 
ity of  scientists  they  studied  indicated  casual  conver- 
sation as  the  most  freguent  source  of  information  about 
tasks  important  to  the  development  and  progress  of  their 
own  ideas  (pp.  196-197).   Similarly,  Pelz  and  Andrews 
(1966)  found  that  freguent  interpersonal  interaction 
and  communication  with  other  scientists  is  an  effective 
contributor  to  a  researcher's  effectiveness  and  creativity 
Freguent  interpersonal  communication  with  colleagues  and 
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other  professionals  provides  new  ideas  -  jostling  a  man 
out"  of  his  old  ways  of  thinking  about  things  (p.  52). 

Shilling,  Bernard  and  Tyson  (1964)  found  higher 
research  productivity  in  research  and  development  organ- 
izations which  permit  unrestricted  use  of  long  distance 
telephone  facilities  and  encourage  travel  and  visits  to 
other  organizations  than  in  organizations  which  establish 
more  restrictive  interpersonal  communication  policies. 
The  increased  frequency  of  interpersonal  interaction 
through  the  use  of  the  informal  communication  channels 
of  telephone  conversations  and  face-to-face  interactions 
results  in  higher  research  productivity.   Pelz  and  Andrews 
(1966),  using  multiple  measures  of  research  productivity, 
found  that  amonq  basic  research  scientists,  development 
and  applied  research  scientists,  and  engineers;  those 
who  have  relatively  freguent  interpersonal  interactions 
tend  to  perform  at  higher  levels  than  those  who  utilize 
the  informal  channels  to  a  lesser  degree.   Similarly, 
Parker,  Linqwood  and  Paisley  (1968)  found  that  when  com- 
paring both  the  use  of  formal  media  channels  and  informal/ 
interpersonal  sources,  the  use  of  informal  scientific  and 
technical  communication  is  the  strongest  single  predictor 
of  research  productivity  of  scientists.   Their  data  pro- 
vide support  for  the  argument  that  costs  of  interpersonal 
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communication  channels  such  as  telephone  calls,  travel 
to  meetings,  and  visits,  respectively,  to  other  research 
and  development  orqanizations  can  be  justified  as  likely 
to  increase  research  productivity. 

Related  to  the  importance  of  interpersonal  com- 
munications for  creativity  and  research  productivity  is 
the  motivating  effect  on  research  efforts  produced  by 
informal  exchanges  of  ideas  and  information.   The  curios- 
ity that  leads  to  intense  research  activity  frequently 
has  its  basis  in  previous  interpersonal  communications. 
Bondi  (1962)  stated  that  it  is  only  by  personal  talk 
between  research  professionals  that  unformed  ideas  can 
travel  from  one  person  into  another,  and  that  the  moti- 
vation for  different  approaches  to  problems  and  research 
can  be  communicated  and  discussed.   It  is  only  by  talk- 
ing that  the  scientist  can  discover  which  point  of  his 
approach  that  is  so  clear  to  himself  is  particularly  un- 
acceptable to  others.   Graham  (1967)  hypothesized  that 
one  of  the  most  important  values  of  informal  communica- 
tion:', to  science  and  technology  is  its  ability  to  moti- 
vate researchers.   His  data  showed  that  most  researchers 
(about  70  percent)  value  interpersonal  communication 
very  highly  for  its  motivating  influence.   Only  22  per- 
cent felt  that  formal  communications  are  more  important 
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as  motivational  stimuli  (p.  119). 
Summary 

A  review  was  made  of  the  research  "user  studies" 
concerned  with  the  scientific  and  technical  communica- 
tion system  -  studies  showing  the  communication  behavior 
patterns  of  individual  scientists  and  engineers.   Some 
have  viewed  the  communication  behavior  of  professionals 
as  a  total  system,  and  have  examined  the  utilization  of 
both  the  formal  and  the  informal  or  interpersonal  chan- 
nels of  communication  by  both  research  scientists  and 
engineers.   This  literature  has  concentrated  on  the 
communication  behavior  of  individual  scientists  and  en- 
gineers . 

Four  of  these  studies  were  reviewed  and  the  re- 
sults suggest  that  the  interpersonal  channels  of  commun- 
ication play  the  most  important  role  in  the  transfer  and 
exchange  of  technical  information  and  that  interpersonal 
interactions  constitute  the  fundamental,  most  powerful, 
immediate,  and  effective  means  of  conveying  information 
in  I  he  scientific  and  professional  world.   One  study 
which  sampled  research  project  managers  and  research 
leaders  revealed  that  they  utilize  the  interpersonal 
channels  in  a  majority  of  the  instances  of  technical 
communication  and  that  this  is  a  natural  function  in 
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their  basic  communication  behavior  patterns.   Accordinqly, 
it  is  thesp  same  research  leaders  and  managers  who  repre- 
sent and  interact  for  organizational  entities  when  commun- 
cating  by  moans  of  the  interpersonal  channels  between  or- 
ganizations . 

These  studies  also  suggest  that  the  interpersonal 
channels  perform  several  essential  functions  for  individ- 
ual scientists  and  engineers.   One  of  these  functions  is 
the  exchanqe  of  ideas  with  other  scientists  and  engineers 
to  solve  mutual  research  problems  and  situations  which 
can  cause  uncertainty  and  stress.   These  functions  relate 
directly  with  the  variables  of  project  conditions  and 
project  uncertainties  which  will  be  investigated  in  this 
dissertation.   Other  relevant  functions  performed  by  the 
use  of  interpersonal  channels  is  their  contribution  to 
increased  research  creativity,  innovation,  productivity 
and  motivation  behavior  by  individual  research  scientists 
and  engineers. 

Nowhere  in  the  literature  was  found  an  attempt 
to  systematically  examine  the  inter-organizational  com- 
munication behavior  between  transacting  research  and  de- 
velopment organizations  utilizing  the  interpersonal  chan- 
nels of  communication.   While  the  fundamental  work  in 
scientific  and  technical  communication  theory  has  advocated 
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the  total  systems  approach,  almost  all  of  the  emphasis 
has  been  on  the  communication  behavior  and  patterns  of 
individual  scientists  and  engineers.   There  has  been 
almost  no  research  conducted  on  the  other  vital  and  im- 
portant processes  of  the  total  communication  system. 


CHAPTER  THREE 

INTERPERSONAL  COMMUNICATION  CHANNELS  -  THEIR 
LIMITATIONS,  CAPACITIES,  AND  CAPABILITIES 

A  framework  for  the  study  of  the  fundamental 
characteristics  of  the  different  levels  of  interpersonal 
communications  described  in  the  remainder  of  this  disser- 
tation is  presented  in  this  chapter.   Chapters  One  and 
Two  introduced  and  briefly  described  the  four  channels 
which  comprise  interpersonal  communications.   This  chap- 
ter will  examine  from  a  theoretical  viewpoint  these  four 
channels  and  develop  a  basis  for  the  measurement  and 
analysis,  in  Part  IV,  of  the  use  of  these  channels  in 
relation  to  project  uncertainties  and  conditions. 

Communication  comes  from  the  Latin  word  communi- 
catus  ,  common.   When  we  communicate  we  are  trying  to 
establish  a  "commonness"  with  someone.   That  is,  we  are 
tryinq  to  impart  information,  an  idea,  or  an  attitude.... 
"the  essence  of  communication  is  getting  the  receiver 
and  the  sender  tuned  together  for  a  particular  message" 
(Schramm,  1954,  p.  3).   The  definitions  of  communication 
are  as  numerous  as  the  many  areas  of  research  which  ex- 
plore and  investigate  the  communication  processes.   Math- 
ematical and  statistical  communication  theory,  sociology, 
psychology,  linguistics,  semantics,  semiotics,  and  organ- 
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ization  behavior,  to  name  but  a  few,  have  all  made  impor- 
tant contributions  to  human  communication  theory.   And, 
all  have  modified  definitions  of  the  term  communication 
according  to  the  purposes  of  their  areas  of  interest. 
The  above  definition,  however,  is  an  adequate  general 
working  definition  as  it  includes  the  basic  ideas  which 
the  above  areas  normally  emphasize. 

When  persons  interact  and  communicate  they  are 
trying  to  establish  a  "commonness"  with  each  other,  an 
understanding  of  true  meaning,  a  co-orientation  with  one 
another.   Effective  communication  requires  that  the  state 
of  material  in  the  final  stage  be  like  that  put  in  at  the 
beginning.   "Perfect  correspondence  is  unattainable  in 
real  life,  of  course,  but  it  may  help  to  be  aware  of  the 
need  for  efforts  toward  transmitting  concepts  from  sender 
to  receiver  which  are  as  unchanged  as  possible"  (Kolasa, 
1968,  p.  280).   Misunderstanding,  to  some  degree,  is  al- 
ways present:  in  the  communication  process.   If  one  views 
tho  different  channels  available  and  the  inherent  limi- 
tations and  capabilities  of  each  channel,  it  is  small 
wonder  that  every  attempt  to  communicate  results  in  at 
least  a  partial  misunderstanding. 

Not  all  data  or  messages  can  be  considered  infor- 
mation.  Thayer  (1967)  has  made  a  useful  distinction 
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between  data  and  information  and  suggests  that  the  event 
or  occurrence  of  consciously  or  unconsciously  ascribing 
meaning  or  significance  to  raw  sensory  data  and  thus  of 
converting  it  to  information  is  the  process  of  communica- 
tion.  MacKay  has  pointed  out  that.... "a  message  provides 
information  only  insofar  as  it  reduces  uncertainty,  and 
the  amount  of  information  is  determined  by  the  amount 
the  uncertainty  is  reduced  by  the  message"  (1964,  p.  172) 

Hymes  (1967)  suggests  that  communication  is  the 
basic  metaphor  in  the  human  interpretation  of  experience, 
and  anything  may  count  as  communicative,  if  a  person 
takes  it  so.   II  is  common  in  our  society,  however,  to 
assume  that  words  are  the  only  means  of  communication, 
whereas  commonplace  silent  actions  are  not  interpreted 
as  having  communicative  value.   The  fact  that  words  are 
sounds  referring  to  ideas  or  events  is  freguently  over- 
looked altogether  and  often  is  never  recognized.   In  the 
act  of  speaking  or  writing,  words  are  invested  in  men's 
mind."-  will)  substance  and  body,  so  that  words  often  be- 
come •'things'*  in  themselves. 

Four  Channels  of  Interpersonal  Communication  -  Concept 
of  Richness 

If  we  communicate  not  only  words  but  by  words 
and  other  means,  what,  then,  is  the  total  process  by 
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which  individuals  communicate  with  one  another?   It  is 
wifh  this  question  that  the  remainder  of  this  chapter 
deals.   Interpersonal  interaction  and  communication  can 
occur,  basically,  by  means  of  written  messages  or  corre- 
spondence, verbal  lanquaqe,  or  by  direct  face-to-face 
interaction.   The  written  or  printed  word,  transmitted 
by  memoranda,  correspondence,  telegraph  or  teletype,  or 
in  any  other  way;  the  spoken  word,  either  by  face-to-face 
interaction,  telephone,  radio,  or  tape  recordings  -  these 
are  the  obvious  and  common  forms  of  interpersonal  com- 
munication.  In  addition  are  also  other,  less  common, 
forms  of  communication.   Variations  in  pitch  inflection, 
loudness,  and  rate  of  speech  furnish  emphasis  and  vary- 
ing meanings  to  verbal  lanquaqe.   Thus,  by  pausinq  at  the 
proper  place  and  using  the  proper  pitch  inflection  a  sen- 
tence like,  "Woman  without  her  man  is  a  beast"  can  be 
spoken  so  that  the  listener  understands  it  to  mean  some- 
thing about  a  woman's  need  for  a  man,  or  with  different 
pauses  and  inflections  to  imply  that  it  means  something 
about  man's  need  i or  woman  (Borman,  et  al,  1969,  p.  140). 
Because  visual  stimuli  are  absent,  telephoned  messages 
are  heavily  dependent  upon  pauses,  inflections,  and  the 
quality  of  the  voice. 

A  symbolic  movement  or  qesture  such  as  a  nod  or 
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a  wink,  a  facial  expression,  the  posture  and  body  move- 
ment of  the  communicator,  the  development  of  the  body 
muscles,  and  the  appearance  of  the  person  revealed  by 
the  clothinq  and  hairdress  -  all  of  these  are  means  which 
convey  information.   Although  gestures  and  facial  expres- 
sions are  filtered  out  of  messages  transmitted  by  tele- 
phone or  radio,  they  are  a  part  of  face-to-face  inter- 
action.  The  person  who  sits  slouched  in  his  chair  at  a 
meeting,  doodlinq  on  the  pad  before  him,  apparently  un- 
aware of  the  discussion,  is  sending  a  nonverbal  message 
to  the  others.   As  with  vocal  inflections,  the  receiver 
tends  to  believe  the  gesture  rather  than  the  word.   If 
a  person  leans  his  face  in  his  hand  with  a  sigh  and  says 
with  a  bored  expression,  "I  am  very  excited  about  the 
new  line,"  his  listeners  are  not  likely  to  believe  him. 

For  the  purposes  of  this  study,  interpersonal 
communication  between  organizations,  initiated  and  accom- 
plished through  research  scientists  and  engineers,  was 
viewed  and  examined  in  terms  of  four  channels:  written 
correspondence,  teletype/telegram  messages,  telephone 
conversations,  ant)  lace-to-face  interaction.   The  term 
and  concept  of  "richness  of  communication"  was  used  in 
conjunction  with  and  to  describe  and  analyze  the  four 
different  interpersonal  channels.   Richness  of  communica- 
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tion  pertains  to,  basically,  two  characteristics  of  the 
interpersonal  communication  channels.   First,  it  relates 
to  the  technical  and  mathematical  capacities  inherent  in 
the  four  channels.   This  characteristic  includes  the  lim- 
its of  symbol  transmission,  the  speed  by  which  the  chan- 
nel can  transmit  and  exchange  information,  the  technical 
capacities,  noise  to  signal  and  distrotion  ratios,  number 
of  coding  processes  available,  and  the  mathematical  ca- 
pacities not  concerned  with  meaning.   The  second  inherent 
characteristic  relates  to  the  capability  of  the  channel 
to  communicate  true  meaning.   This  includes  the  feedback 
capabilities,  the  ability  to  separate  unintended  meaning 
and  cognition  from  i he  intended  meaning,  and  the  capabil- 
ity to  attain  co-orientation  and  perfect  correspondence 
between  sender  and  receiver.   Together,  these  two  capa- 
bilities or  characteristics  form  a  discriminate  measure 
of  richness  of  communication. 

Examinq  the  four  interpersonal  channels  investi- 
qator]  in  this  study  by  rankinq  them  on  a  scale  of  in- 
creasing richness,  the  lowest  or  least  rich  channel  would 
be  written  correspondence  or  memoranda.   And  in  the  se- 
quence of  increasing  richness,  the  channels  would  be 
teletype/telegram  messages,  telephone  conversations,  and 
face-to-face  interaction;  with  the  face-to-face  channel 
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beinq  the  richest  of  the  four.   In  Part  IV,  these  four 
interpersonal  channels  will  be  examined  utilizing  this 
richness  concept,  and  investigating  the  relationship  of 
richness  to  the  variables  of  project  problems,  uncertain- 
ties, and  varying  project  conditions. 
Theoretical  Framework  for  Concept  of  Richness 

Linguistics  has  shown  that, the  three  principal 
elements  of  a  languaqe  are  the  phoneme  (sounds),  morphene 
(words),  rind  syntax  (patterns  or  grammar).   Sounds  are 
limited  in  number,  whereas  words  are  limited  only  by  the 
possible  patterned  combinations  of  sounds.   By  them- 
selves, words  are  neutral.   In  patterns  or  grammar,  on 
the  other  had,  words  take  on  all  sorts  of  more  complex 
types  of  meanings  (Fodor,  Jenkins,  Saporta,  1967).   The 
language  of  a  messaqe,  then,  is  a  set  of  signals  that 
must  be  perceived  by  the  receiver  on  the  reception  of 
the  incoming  signals  and  evaluated,  which  also  involves 
memory  and  the  retention  of  past  experiences  as  well  as 
decision  making.   The  sender  of  a  written  correspondence 
or  a  <  e 1 e  t  y  pe  me  s s age  codifies  a  set  of  symbols  by  only 
one  codification  system  (written  language)  and  is  unable 
to  instantaneously  validate  the  interpretation  of  his 
message  and  the  different  meanings  that  words  can  take 
in  various  contexts. 
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The  shortcominqs  of  this  type  of  single  codifica- 
tion has  been  studied  by  semanticis ts  in  their  concern 
with  the  meaning  of  words  in  various  contexts.   Hayakawa 
(1964)  and  Rapoport  (1962)  have  stated  that  meanings  of 
languaqe  are  semantic  reactions  that  take  place  in  people . 
A  language  is  therefore  not  just  the  sounds  and  the  spell- 
ings, but  more  importantly  the  whole  repertory  of  seman- 
tic  reactions  which  the  sounds  and  spellings  produce  in 
those  who  speak  and  understand  the  language.   The  seman- 
ticist  goes  further  than  the  Aristotelian  logician.   To 
him  words  and  assertions  have  meaning  only  if  they  are 
related  to  the  operational  experiences  of  the  referents. 
In  other  word:;,  communication  between  coding  systems, 
without  complete  knowledge  on  the  part  of  the  communica- 
tors of  the  other's  coding  system,  introduces  the  reality 
that  pari  of  the  semantic-information  content  of  the 
message  will  be  lost,  as  Cherry  (1957)  relates: 

The  semantic-information  content  of  a  statement 
(which  includes  all  that  is  logically  implicit 
in  that  statement)  is  available  only  insofar  as 
I  he  ruler,  of  the  language  system  are  known,  (p. 236) 

The  written  correspondence  and  the  teletype/telegram  chan- 
nels, with  only  one  codification  system  available,  there- 
fore, are  not  as  rich  a  channel  as  those  with  multiple 
coding  and  instantaneous  feedback  systems  available. 
Teletype/telegram  channels  are,  however,  richer  than  ordi- 
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nary  written  correspondence  or  memoranda  because  of  the 
speed  capacity  of  the  channel  and  capability  to  exchange 
feedback  at  a  faster  rate. 

Verbal  communication,  however,  does  have  multiple 
coding  and  feedback  systems  which  add  meaning  and  capac- 
ity efficiency  (richness)  to  these  channels.   Variations 
in  vocal  inflection,  loudness  patterns,  and  the  rate  of 
speech  are  an  integral  part  of  the  verbal  communication 
process.   Receivers  of  a  verbal  message  can  interpret  and 
validate  the  sender's  sincerity,  intent,  emotion,  and  at- 
titude from  clues  contained  in  the  way  the  words  are 
spoken.   Often,  receivers  believe  the  manner  rather  than 
the  matter.   If  is  not  difficult,  in  the  course  of  a 
telephone  conversation,  to  say,  "You  should  see  my  new 
office  spaces,  wow!"  in  such  a  way  that  the  receiver  may 
interpret  the  message  as  meaning:  The  sender  thinks  the 
new  office  is  especially  spacious  and  luxurious.   Nor  is 
it  difficult-  to  say  the  very  same  words  in  such  a  way 
that  the  receiver  decided  the  sender  thinks  the  new  of- 
fice is  extremely  small  or  unsuitable  to  work  in. 

These  qualifies  ol  verbal  communication  have  been 
studied  extensively  by  descriptive  linguists.   They  be- 
lieve that  there  are  identifiable  vocal  phenomena  that 
accompany  the  stream  of  speech,  which,  because  of  a  limited 
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r  unique  dis t ribution ,  cannot  be  analyzed  as  being  part 
of  the  phonemic  or  morphological  structure  of  language. 
The  systematic  observation  of  these  phenomena  has  led  to 
their  classification  as  paralanguage  -  or  voice  quality 
and  vocalization.   This  classification  represents  the 
sender's  control  of  the  overall  or  background  character- 
istics of  the  voice.   This  would  include  the  sender's 
control  of  articulation,  tempo,  intensity,  quantity,  pitch 
height,  and  pitch  range.   When  any  of  these  is  used  in 
amounts  differing  from  normal,  the  receiver  is  quite  a- 
ware  that  something  unusual  has  occurred  (Markel,  1963, 
p.  23?). 

The  advantages  of  verbal  communication  over 
written  channels  have  been  rocognized  by  writers  through- 
out the  years.   Isocrates  declared .... "none  of  the  things 
that  are  done  with  intelligence  are  done  without  the  aid 
of  speech";  and  Francis  Bacon  stated  often  that.... "it 
is  better  to  deal  by  speech  than  by  letter".   When  a 
person  has  expressed  an  idea  in  words  to  another,  a  re- 
ar! ion  is  necessarily  expected.   And  this  reaction  con- 
tributes to  clarify,  extend,  or  alter  the  original  idea. 
This  instantaneous  reaction  between  the  sender  and  the 
receiver  is  not  possible  in  written  correspondence  or 
teletype  messages  but  is  possible  in  telephone  conversa- 
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f.ions  and  face-to-face  interactions.   Feedback,  therefore, 
refers  to  the  process  of  correction  through  incorporation 
of  information  about  effects  achieved.   When  a  person 
perceives  the  results  produced  by  his  own  actions,  the 
information  so  derived  will  influence  subsequent  actions. 
Feedback  of  information  thus  becomes  a  steering  device 
upon  which  learninq  and  the  correction  of  errors  and  mis- 
undersf andings  are  based  (Weiner,  1948,  1950). 

The  advantages  of  instantaneous  feedback,  avail- 
able only  throuqh  the  verbal  and  face-to-face  channels, 
have  been  sfudied  and  suggested  by  semioticis ts .   The 
process  of  updating  involves  feedback  which  relates  rep- 
resentation and  reality.   When  an  event  X  is  not  immedi- 
ately available  for  purposes  of  updating  reference,  when 
feedback  is  delayed,  there  is  obviously  a  source  of  po- 
tential and  serious  disabling  with  respect  to  achieving 
solutions  for  error  control  problems  and,  therefore,  the 
resolution  of  the  qoal  attainment  problem  (Brissey  and 
Hills,  1969,  pp.    90-99).   Similarly,  a  disabling  condi- 
tion rnn   characterize  a  collaborative  system  when  the 
semiotic  process  involved  in  sharing  representations  de- 
lays reciprocal  "map-matching".   When  the  sender  and  the 
receiver  are  neither  in  simultaneous  confrontation  with 
an  event  X  nor  are  they  in  simultaneous  confrontation 
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with  each  other,  the  conditions  are  present  for  delays 
in  both  types  ot  feedback. 

In  verba]  communication  channels,  then,  almost 
continuous  feedback  is  possible  and  desirable.   The 
sender  can  never  know  enough  about  the  moment-to-moment 
reactions  of  his  receiver.   Consequently,  he  becomes  a 
feedback  "detective",  sensitive  to  all  clues  that  tell 
him  how  the  receiver  is  reacting.   In  addition  to  con- 
tinuous monitoring  of  the  receiver,  the  sender  is  able 
to  continually  modify  the  message.   Even  the  intent,  what 
the  sender  thouqhf  he  could  accomplish,  may  need  to  be 
revised  in  light  of  the  receiver's  reaction.   The  context, 
enrodinq,  and  transmission  operations  are  all  candidates 
for  modification  t o  better  meet  the  needs  of  particular 
receivers.   hot  man,  et  al  (1969)  found  that: 

Delayed  feedback,  collecting  information  about 
response  after  the  communication  is  complete,  is 
useful  to  the  planning  of  future  messages,  but 
too  late  to  help  a  given  communication  event. 
Obviously,  building  continuous  feedback  mecha- 
nisms into  a  unit  of  communication  becomes  ex- 
c e e( }  j  nq  1  y  L  rn po  i  I  a n  t  (  p .  '^  0  )  . 

Delayed  feedback  is  all  that  is  available  in  written  cor- 
respondence, with  the  delay  shortened  by  the  exchange  of 
teletype  messages.   Continuous  feedback  is  available  in 
the  richer  verbal  communication  channels  -  telephone  con- 
versations and  face-to-face  interaction,  respectively. 
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The  mathematical  communication  discipline  has 
additionally  shown  that  meaning  and  effectiveness  are 
inevitably  restricted  by  the  theoretical  limits  of  accu- 
racy in  symbol  transmission.   The  efficiency  and  effec- 
tiveness of  a  communication  system  are  a  function  of  the 
amount  of  information,  the  capacity  of  the  communication 
channel,  the  coding  process  that  may  be  used  to  change  a 
message  into  a  signal  and  the  effects  of  noise  or  distor- 
tion.  Wri ting  1;;  a  symbo lization  of  a  symbolization. 
When  people  talk  they  are  using  arbitrary  vocal  symbols 
to  describe  something  that  has  happened  or  might  have 
happened  and  there  is  no  necessary  connection  between 
these  symbolizations  and  what  actually  occurred.   Sen- 
tences can  be  meaningless  by  themselves.   Other  symbols 
may  be  much  more  eloguent.   By  simply  raising  the  pitch 
of  the  voice  at  the  end  of  an  utterance  instead  of  letting 
it  fade  away  or  by  changing  the  inflection  and  intensity 
of  the  tone  of  voice,  it  is  possible  to  change  a  state- 
menl  ol  fact  !<■  .1  question,  or  a  statement  of  accordance 
to  one  of  ire  and  anger.   (Shannon  and  Weaver,  1949).   It 
has  been  shown,  then,  that  the  limits  of  symbol  transmis- 
sion, capacity  of  the  communication  channel  and  the  number 
of  coding  processes  available  increase  as  the  communica- 
tion goes  from  the  written  message  channel  to  the  telephone 
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conversation  channel  to  face-to-face  interaction  channel 
(to  richer  channels). 

The  areas  of  psychology,  psychiatry,  anthropology 
and  sociology  have  all  contributed  to  the  significance 
that  a  person's  behavior,  action,  culture  and  organiza- 
tional activity  play  in  the  communicative  process.   Freud 
(1923)  relied  heavily  on  the  communicative  significance 
of  man's  actions  rather  than  his  words.   He  distrusted 
the  spoken  word,  and  a  good  deal  of  his  thinking  was  based 
on  the  assumption  that  words  hid  much  more  than  they  re- 
vealed.  The  observance  of  face-to-face  interaction  re- 
vealed innumerable  more  than  the  transmission  of  a  man's 
words  -  either  written  or  spoken. 

When  a  person  observes  a  series  of  events  and 
then  wishes  to  make  a  statement  about  them,  such  a  state- 
ment has  to  be  represented  by  signs  that  are  comprehensi- 
ble to  others.   The  technical  aspects  of  this  process  are 
referred  to  as  codification  (Ruesch,  1953).   In  human 
interaction  the  most  freguent  codification  systems  are: 
personal  appearance  and  dress,  gestures,  expressions,  be- 
havior, body  movement  -  nonverbal  codification;  and  simple 
sounds,  spoken  words  -  verbal  codification.   In  short, 
people  communicate  by  making  statements.   These  state- 
ments are  signals  that  are  coded  in  various  prearranged 
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ways.   When  they  impinge  upon  earlier  impressions,  they 
become  signs.   These  signs,  in  the  strictest  sense  of 
the  word,  exist  only  in  the  minds  of  people,  because  their 
interpretation  is  based  upon  prior  agreements.   A  state- 
ment becomes  a  message  when  it  has  been  perceived  and  in- 
terpreted by  another  person.   Finally,  when  sender  and 
receiver  can  consensually  validate  an  interpretation, 
then  communication  has  been  successful  (Reusch,  1956). 

Signs,  then,  can  be  verbal  or  nonverbal.   For  the 
signs  to  be  comprehensible  -  perceived  and  interpreted, 
they  must-  be  discriminab le .   The  concept  of  discrimina- 
tive stimuli  was  first  proposed  by  Newcomb  (1953)  in  his 
discription  of  a  communicative  act: 

Fvery  communicative  act  is  viewed  as  a  trans- 
mission of  information,  consisting  of  discrimi- 
native stimuli,  from  a  source  to  a  recipient. 
For  present  purposes  it  is  assumed  that  the  dis- 
criminative have  a  discriminab le  object  as  ref- 
erent.  Thus,  in  the  simplest  possible  communi- 
cative act  ,  one  person  (A)  transmits  information 
to  another  person  (B)  about  something  (X)  (p.  393). 

Given  this  description  of  the  communicative  act,  the  "mes- 
sage"  consists  of  some  behavior  on  the  part  of  A  which 
can  serve  as  a  discriminative  stimulus  for  B  but  which 
also  has  some  other  source  of  discriminative  stimuli  (ob- 
ject X)  as  referent.   Thus  if  B  is  to  be  "informed" by  A's 
behavior,  B  is  reguired  to  respond  discriminate ly  both 
to  the  behavior  of  A  and  to  the  object  which  is  taken  as 
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the  referent.   Morris  (1964)  contends  that  any  discrim- 
inable  event  can  function  as  a  sign.   His  analysis  holds 
up  for  events  that  are  usually  thought  of  a  nonlinguistic 
or  nonverbal,  as  well  as  verbal  events. 

Hall  (19rj9)  relates  that  the  most  elaborate  form 
of  interaction  is  talking  with  another  person  face-to- 
face,  which  is  reinforced  by  tone  of  voice,  gesture,  and 
behavior  or  actions.   In  addition  to  what  men  say  with 
their  verbal  language,  they  are  constantly  communicating 
their  real  feelings  in  their  "silent  language"  -  the 
language  of  behavior.   In  other  words,  what  people  do  is 
f reguently  more  important  than  what  they  say.   Birdwhistell 
(1967)  also  has  found  that  a  person's  behavior,  as  reveal- 
ed by  body  motion  and  action  (kinesics)  is  as  important  a 
member  of  the  communication  system  as  linguistics  is.   He 
states  that  mon  have  not  communicated  with  each  other  by 
language  any  more  than  they  have  lived  by  metabolism. 
Speech  contributed  to  the  total  communication  process, 
but  body  motion  is  an  Important  and  vital  aspect  of  the 
t o\ al  process . 

The  relationship  between  face-to-face  interperson- 
al interaction  (verbal  and  non-verbal  codification)  and 
telephone  or  written  interpersonal  interaction  (verbal 
codification)  has  been  conceptualized  by  both  anthropolo- 
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qists  and  psychologists/psychiatrists.   Hall  (1959), 
Goffman  (1959),  Hymes  (1967)  and  Birdwhistell  (1967) 
have  all  discussed  the  "out-of-awareness"  aspects  of 
communication.   A  person  must  never  assume  that  he  is 
fully  aware  of  what  he  verbally  communicates  to  someone 
else.   There  exists  tremendous  distortions  in  meaning 
as  men  try  to  verbally  communicate  to  someone  else  or 
with  one  another.   A  person  communicates  his  real  feel- 
ings not  only  with  the  verbal  language,  but  with  his 
actions  and  behavior. 

Ruesch  (1956),  Rokeach  (1960),  and  McLeod  (1967) 
have  found  that  verbal  language  is  based  upon  entirely 
different:  principles  than  the  nonverbal  language.   The 
use  of  words,  whether  in  speech  or  writing,  has  certain 
limitations  akin  to  those  of  the  digital  computers;  words 
remain  identifying  or  typifying  symbols  that  usually  lack 
the  impelling  immediacy  of  analogic  devices.   Nonverbal 
communication  utilizes  analogic  codification  devices,  i.e., 
they  constitute  a  series  of  symbols  that  in  their  propor- 
\   Lons  and  relations  are  similar  to  the  thing,  or  idea,  or 
event  for  which  they  stand.   Thus,  when  a  statement  is 
phased  verbally,  instructions  tend  to  be  given  nonverbally. 
When  observed  simultaneously,  they  supplement  each  other 
and  are  integrated  into  functional  unity.   Thus  telephone 
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conversations  are  not  as  rich  a  channel  as  face-to-face 
interpersonal  action,  but  richer  than  teletype  and  written 
channels . 

Katz  and  Kahn  (1965)  have  extended  the  theory  of 
codification  and  use  of  verbal  and  nonverbal  communica- 
tion (informal/interpersonal  channels)  from  individuals 
to  organizations: 

Individuals,  groups,  and  organizations  share  a 
general  characteristic  which  must  be  recognized 
as  a  major  determinant  of  communication:  the 
coding  process.   Any  system  which  is  the  recip- 
ient of  information,  whether  it  be  an  individual 
or  an  organization,  has  a  characteristic  coding 
process,  a  limited  set  of  coding  categories  to 
which  it  assimilates  the  information  received. 
Organizations  too,  have  their  own  coding  systems 
which  determine  the  amount  and  type  of  informa- 
tion they  receive  from  the  external  world  and 
the  transformation  of  it  according  to  their  own 
systemic:  properties.   All  members  of  an  organi- 
zation are  affected  by  the  fact  that  they  occupy 
a  common  organizational  space  in  contrast  to 
those  who  are  not  members.   By  passing  the  bound- 
ary and  becoming  a  functioning  member  of  the  or- 
ganization, the  person  takes  on  some  of  the  cod- 
ing system  of  the  organization.   The  boundary 
condition  is  thus  responsible  for  the  dilemma 
that  the  person  within  the  system  cannot  perceive 
I hinqs  and  communicate  about  them  in  the  same  way 
an  outsider  would.   If  a  person  is  within  a  sys- 
tem, he  sees  its  operations  differently  than  if 
he  were  on  the  outside  looking  in  (pp.  227-228). 

The  difficulty  presented  in  inter-organizational  communi- 
cation by  the  different  coding  systems  of  the  transacting 
organizations  relates  directly  to  the  previous  findings 
showing  the  increased  use  of  both  verbal  and  nonverbal 
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communication  channels  (richer  channels)  by  individuals 

to  overcome  coding  and  symbol  constraints  between  one 

another. 

User  Studies  Related  to  Richness  of  Communication  Concept 

The  previous  section  developed  a  theoretical  back- 
ground and  framework  for  the  concept  of  richness  of  com- 
munication as  applied  to  the  four  interpersonal  communi- 
cation channels  that  were  examined  in  this  study.   This 
section  discusses  some  of  the  relevant  "user" studies  re- 
lated to  the  richness  of  the  interpersonal  channels.   As 
was  pointed  out  in  Chapter  Two,  these  "user"  studies  show 
the  communication  patterns  and  behavior  of  individual 
scientists  and  engineers.   These  studies  all  suggest  that 
scientists  and  engineers  consider  face-to-face  communica- 
tion as  the  most  important  aid  to  communication,  tele- 
phone conversations  less  useful  than  face-to-face  inter- 
action, but  substantially  more  important  than  the  written 
channels . 

Taylor  (1962)  noted  that  individuals  seem  to  be 
able  to  separate  siqnal  from  noise  in  oral  or  verbal  com- 
munication better  (on  a  short-term  basis)  than  in  written 
communication.   Graham  and  Zavala  (1967)  sampled  107 
Chairmen  of  university  science  departments,  Directors  of 
industrial  laboratories,  and  Directors  of  laboratories 
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of  the  federal  government  and  found  that  individuals  can- 
not easily  transmit  their  impressions  and  emotional  com- 
mitments to  an  idea  by  using  formal  means  of  communica- 
tion.  Such  personal  commitments  are  important  to  scien- 
tists and  engineers.   There  is  much  to  be  gained  from 
the  reactions  of  others  with  whom  one  communicates  about 
science  and  technology.   A  direct  answer  to  a  guestion 
or  idea  may  not  be  forthcoming,  but  a  raised  eyebrow  or 
a  narrow  sguint  can  indicate  an  emotional  response  that 
is  important  (p.  40). 

Telephone  calls  were  recognized  in  a  study  by 
Zavala  and  Graham  (1967),  as  a  major  means  to  have  a  di- 
aloque  on  an  idea.   A  telephone  call  can  immediately 
settle  a  letter  of  inguiry  that  might  otherwise  be  pass- 
ed through  many  hands  at  much  waste  of  time  (p. 53). 
Graham  (1967)  found  that  when  tables,  charts,  diagrams, 
or  parts  must  be  involved  in  a  research  discussion,  the 
telephone  is  inadeguate.   Visual  stimuli  are  needed  in 
order  to  communicate  with  the  detail  and  precision  re- 
quired by  research  .scientists  and  engineers.   However, 
the  telephone  was  seen  as  one  of  the  most  effective  and 
inexpensive  means  of  enhancing  research  through  informal 
communicators,  but  administrative  restrictions  often 
exist  on  use  of  the  telephone  communications  network. 
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The  telephone  was  reported  to  be  most  effective  as  a 
substitute  for  expensive  long  distance  travel.   Under 
conditions  of  emergency  restrictions  on  travel  funds, 
lonq  distance  telephone  service  was  seen  as  even  more 
vita]  to  research  progress  than  during  normal  times 
(p.  156). 

In  a  study  of  the  social  psychology  of  informal 
communications  amonq  scientists,  Freedle,  et  al  (1967) 
found  that  the  telephone  is  considered  one  of  the  best 
means  of  communicalinq,  and  the  expense  is  not  deemed 
important  when  critical  problems  are  involved.   When  a 
new  problem  arir.es,  a  telephone  call  can  produce  required 
information  in  a  few  minutes  that  could  otherwise  take 
days  of  individual  research.   They  also  found  that  most 
scientists  prefer  to  call  rather  than  write  since  it 
would  take  three  times  as  long  to  obtain  information  with- 
out the  telephone.   Other  scientists  compared  the  use  of 
the  telephone  with  travel.   Travel  is  considered  to  be 
the  most-  important  aid  to   communication  because  there  is 
direct  contact  with  other  researchers.   Telephone  conver- 
sations are  considered  to  be  substantially  less  useful 
than  travel  (face-to-face  interaction)  (pe  38 )„ 

Zavala  and  Graham  (1967)  also  found  that  travel 
was  considered  to  be  the  most  important  aid  to  communica- 
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tion,  because  there  is  direct  contact  with  other  re- 
searchers, and  that  the  telephone  was  considered  the 
next  most  useful  channel  (p.  54).   One  researcher  inter- 
viewed stated  the  need  for  face-to-face  interaction  as 
f ol lows : 

An  engineer  frequently  needs  to  see  what  the  per- 
son is  doing  with  whom  he  is  holding  a  discussion 
on  the  telephone,  such  as  when  there  is  a  ques- 
tion about  a  problem,  or  an  analysis  that  needs 
to  be  written  to  be  understood  (p.  97). 

These  studies  have  particular  relevance  to  this 
dissertation  because  they  not  only  show  a  definite  pref- 
erence by  researchers  for  face-to-face  channels  over 
telephone  conversations,  and  telephone  conversations 
over  the  written  messages  or  correspondence;  but  that 
this  need  and  preference  is  intensified  when  critical 
problems  are  involved  or  arise.   This  related  directly 
to  this  study  in  that  the  four  interpersonal  channels 
were  examined  under  varying  project  conditions,  problems, 
and  uncertainties.   Table  3-1  shows  the  percentages  of 
mentions  by  scientists  and  engineers,  pertaining  to 
choice  of  communication  channels  used  in  obtaining  dif- 
ficult information.   Table  3-1  is  from  a  study  by  Graham 
and  Wagner  (1967).   The  data  in  the  table  show  that  the 
face-to-face  interpersonal  channels  -  totaling  direct 
contact  conversations ,  meetings  and  conferences  ,  and 
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Table  3-1 


Examples  of  How  Informal  Methods  Brought  Scientists 
And  Engineers  Information  That  Was  Difficult  To  Obtain 


Sample,  N  =  326  Research  Managers  and  Research  Leaders 

Informal  Methods  Percent 

Conversation  (direct  face  to  face              56 
contact ) 

Meetings  and  conferences  19 

Visiting  17 

Telephone  17 

Consultation  16 

Letter  8 

Newsletters  3 

Trade  journal  ads  2 

Vendors  ^.1 

Visiting  lee turet  <1 

Source:   Graham  and  Wagner,  1967 
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visiting  -  was  mentioned  82  percent,  telephone  17  per- 
cent, and  letters  8  percent. 

In  a  speech,  J.  Robert  Oppenheimer  once  remarked, 
"If  you  really  want  to  communicate,  send  a  man".   This 
statement  is  exemplified  by  the  above  user  studies  of 
individual  scientists  and  engineers  which  suggest  that 
face-to-face  interaction  is  the  most  important  communi- 
cation channel,  and  is  preferred  to  telephone  conversa- 
tions, which  in  turn  are  preferred  over  teletype  messages 
and  written  correspondence.   This  is  in  very  close  corre- 
spondence with  the  findings  of  Parker,  et  al  (1968)  who 
found  that  research  productivity  is  increased  by  inter- 
personal contact  among  researchers,  and  that  the  best 
prediction  of  research  productivity  was  the  utilization 
of  travel,  telephone  calls,  and  written  correspondence, 
respectively  (p.  45). 

The  final  literature  examined  and  reviewed  was 
not  a  user  study,  but  a  historical  study  of  the  communi- 
cation practice  and  behavior  of  businesses  in  the  modern 
world.   Bormann,  et  al  (1969),  discuss  the  increasing 
importance  and  use  of  verbal  communication  by  modern 
business  organizations.   By  1960,  they  state  that  the 
Gutenberg  era  had  drawn  to  an  end.   During  this  era, 
businesses  had  placed  an  increasingly  amount  of  importance 
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on  written  communication  and  that  the  business  communi- 
cation slogan  was  "Never  say  it,  write  it".   However,  by 
1960  the  amount  of  paperwork  was  increasing  at  an  almost 
exponential  rate  and  it  was  literally  choking  business 
communications.   Businesses  had  learned  that  paper  is 
seldom  the  right  medium  for  the  communication  of  action, 
the  "getting-things-done"  types  of  messages  that  revolve 
the  wheels  of  industry.   In  today's  rapidly  paced  busi- 
ness world,  written  communication  had  become  the  slowest, 
most  expensive,  and  freguently  the  least  effective  means 
of  transmitting  information.   The  written  word  gave  ground, 
then,  to  the  verbal  means  of  communicating.   As  Bormann , 
et  al  state: 

The  timing  of  verbal  communication  can  be  criti- 
cally controlled  to  a  degree  not  possible  in 
written  discourse.   Again,  the  face-to-face  situ- 
ation gives  the  talker  clues  for  determining  the 
proper  instant  to  pursue  his  point.   Written  mes- 
ages  can  be  disastrously  timed;  they  run  the  risk 
of  reception  at  exactly  the  wrong  moment  (pp.  15-17), 

Summary 

A  framework  and  background  was  presented  in  this 
chapter  from  which  the  four  interpersonal  communication 
channels  can  be  examined  in  the  remainder  of  this  disser- 
tation.  This  chapter  introduced  a  concept  of  "richness  of 
communication"  and  showed  its  relationship  to  the  four  in- 
terpersonal channels  of  face-to-face  interaction,  tele- 
phone conversations,  teletype/telegram  messages,  and  written 
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correspondence.   It  was  shown,  by  both  a  theoretical 
development  and  a  review  of  the  user  studies  of  individ- 
ual scientists  and  engineers,  that  richness  relates  to 
the  technical  and  mathematical  capacities  inherent  in 
the  interpersonal  channels  and  in  the  inherent  capabil- 
ities of  the  channels  to  communicate  true  meaning.   To- 
gether, these  two  capabilities  and  capacities  were  said 
to  form  a  discriminate  measure  of  richness  of  communica- 
tion.  Examing  the  four  interpersonal  channels  investi- 
gated in  this  study  by  ranking  them  on  a  scale  of  de- 
creasing richness,  the  richest  channel  would  be  face-to- 
face  interaction;  with  telephone  conversations  less  rich 
but  richer  than  teletype  and  written  messages,  and  tele- 
type/telegram messages  less  rich  than  telephone  conversa- 
tions but  richer  than  written  correspondence.   Written 
correspondence  is  the  lowest  or  least  rich  channel  of  the 
four. 


PART  III 
RESEARCH  DESIGN  AND  METHODOLOGY 


ci 


PART  III 


RESEARCH  DESIGN  AND  METHODOLOGY 


Specifically,  this  study  seeked  to  answer  the 
following  questions  about  the  process  of  inter-organiza- 
tional communication  under  varying  project  conditions: 

1.  Is  the  frequency  of  interpersonal  communica- 
tion channel  utilization  between  project 
organizations  a  function  of  the  different 
and  varying  kinds  of  project  uncertainties? 

2.  Does  the  determinabi lity  and  complexity  of 
products  or  services  between  the  transacting 
project  organizations  relate  to  the  frequency 
and  utilization  of  the  interpersonal  communi- 
cation channels? 

3.  Is  the  interpersonal  channel  utilization  be- 
tween project  organizations  related  to  the 
nature  and  characteristics  of  prior  inter- 
organizational  relationships? 

The  three  chapters  of  Part  III  have  as  their  co- 
ordinate goals  the  translation  of  these  questions  into  a 
set  of  testable  propositions  and  a  description  of  the  re- 
search methodology  by  which  these  propositions  will  be 
tested. 
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Chapter  Four  introduces  a  central  or  basic  hy- 
pothesis and  three  supporting  hypotheses  based  on  the 
framework  developed  in  Chapters  Two  and  Three.   Again, 
interpersonal  communication  is  differentiated  into  four 
channels:  written  correspondence,  teletype/telegram 
messages,  telephone  conversations,  and  face-to-face  in- 
teractions.  The  richness  of  communication  concept,  ap- 
plied to  these  four  channels,  will  be  used  as  a  variable 
in  the  investigation  of  inter-organizational  communica- 
tion. 

Chapter  Five  discusses  the  basic  research  design 
and  methodology  in  detail.   Considerable  attention  is 
given  to  the  concept  intended  for  measurement,  to  tech- 
nigues  for  its  measurement,  and  to  the  nature  and  char- 
acteristics of  the  types  of  data  and  measurement  items 
used  in  this  design.   The  chapter  concludes  with  a  brief 
discussion  of  the  statistical  means  and  methods  used  in 
analyzing  the  research  results. 

Chapter  Six,  the  final  chapter  of  Part  III,  is 
devoted  to  a  discussion  of  the  two  projects  and  the  re- 
spective organizations  that  comprise  the  sample  for  this 
study.   The  characteristics  of  the  sample  considered  to 
be  of  most  interest  and  the  sampling  technigue  are  also 
presented . 


CHAPTER  FOUR 

HYPOTHESES  FOR  A  STUDY  OF  THE  UTILIZATION  OF 
INTERPERSONAL  COMMUNICATION  CHANNELS  IN  THE 
INTER-ORGANIZATIONAL  COMMUNICATION  PROCESS 

Based  on  the  background  of  research  findings  on 
communication  behavior  of  research  scientists  and  engi- 
neers presented  in  Chapter  Two  and  the  framework  of  the 
capacities  and  capabilities  of  the  four  interpersonal 
communication  channels  developed  in  Chapter  Three,  a  set 
of  hypotheses  for  the  study  of  interpersonal  channel 
utilization  between  transacting  organizations  engaged  in 
research  and  development  projects  under  varying  project 
conditions  was  developed.   This  set  of  hypotheses  includes 
one  central  or  basic  hypothesis  from  which  was  developed 
three  supporting  hypotheses. 
Central  or  Basic  Hypothesis 

The  central  or  basic  hypothesis  that  this  study 

examined  was : 

Interpersonal  communication  channel  usage  between 
the  transacting  organizations  engaged  in  a  re- 
search and  development  project  is  a  function  of 
project  uncertainties.   That  is,  interpersonal 
communication  channel  utilization  between  the 
transacting  organizations  as  measured  by  frequen- 
cy, volume,  and  richness  of  channel,  will  vary 
directly  with  the  degree  of  project  uncertainties. 

The  interpersonal  or  informal  communication  chan- 
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nels  that  were  measured  and  examined  in  this  study  are: 

1.  Face-to-face  interactions. 

2.  Telephone  conversations. 

3.  Teletype/telegram  messages. 

4.  Written  correspondence. 

The  freguency  of  channel  utilization  pertains  to 
the  number  of  usage  instances  of  each  of  the  interpersonal 
communication  channels  over  a  specified  period  of  time. 
For  the  purpose  of  this  study,  the  freguency  was  measured 
by  the  number  of  instances  of  each  of  the  channels  per 
week . 

The  volume  of  channel  utilization  pertains  to 
the  total  number  of  usage  instances  of  any  of  the  four 
interpersonal  communication  channels  over  the  length  of 
the  project.   Total  volume  was  taken  as  the  sum  of  the 
number  of  instances  of  communication  of  the  four  chan- 
nels for  an  individual  project  transacting  organization. 

The  richness  of  communication  channels  relates 
to  the  technical  and  mathematical  capacities  inherent  in 
each  of  the  four  interpersonal  channels  and  in  the  in- 
herent capabilities  of  each  of  the  channels  to  communi- 
cate i  rue  meaning.   Together,  these  two  capabilities  and 
capacities  form  a  measure  of  richness  of  communication. 
Chapter  Three  presented  a  detailed  derivation  of  this 
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concept.   On  a  scale  of  richness,  the  channel  with  the 
greatest  capacity  and  capability  to  communicate  (the 
richest  channel)  is  face-to-face  interactions;  and,  in 
a  descending  order  of  richness:  telephone  conversations, 
teletype/telegram  messages,  and  written  correspondence. 

Three  types  of  research  and  development  project 
uncertainties  were  examined  in  this  study.   These  three 
types  of  uncertainties  were  considered  as  the  independent 
variables  in  the  measurement  of  the  utilization  of  the 
interpersonal  communication  channels  between  project  per- 
sonnel of  the  transacting  organizations.   Although  three 
types  of  uncertainties  were  identified  and  delineated 
separately,  it  was  recognized  that  there  is  an  indirect 
relationship  between  the  three  types  as  they  are  all  un- 
certainties arising  from  a  common  research  and  develop- 
ment project.   The  relevant  project  uncertainties  that 
were  examined  and  included  in  this  study  are: 

1.   The  uncertainties  arising  as  a  result  of  un- 
foreseen technical,  budgetary,  administrative,  and  con- 
tractual project  problems  —  this  set  of  uncertainties 
arises  from  research  and  design  problems  and  critical 
situations  which  occur  during  the  life  of  any  research 
and  development  project.   This  type  of  uncertainty  in- 
cludes such  problems  as  a  scientific  or  engineering 
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research/design  enigma  or  a  situation  arising  from  what 
appears  to  be  a  technical  impasse;  a  situation  or  problem 
which  reguires  one-of-a-kind  or  untested  technology  and 
methods;  a  budgetary  or  cost  constraint  reguiring  certain 
aspects  or  phases  of  a  project  be  completed  with  less/more 
manpower,  material,  or  funds  than  were  originally  planned 
and  scheduled  for;  or  an  unplanned  acceleration  or  slip- 
page in  the  project  reguiring  the  formulation  of  a  new 
timeframe  and  scheduling  reference  with  its  associated 
probabilities  of  on-time  project  completion. 

2.  Product  or  service  uncertainties  —  this  type 
of  uncertainty  relates  to  the  extent  to  which  a  product 
or  service  is  determinable  or  of  a  routine  nature.   A  re- 
search and  development  project  reguires  products  and 
services  which  range  from  very  routine,  catalogue,  high- 
ly determinable  in  nature  to  those  products  and  services 
which  are  one-of-a-kind,  never  before  developed,  non- 
routine  and  difficult  to  determine  in  nature. 

3.  Inter-orqanizational  relationship  uncertain- 
ties —  this  type  of  uncertainty  pertains  to  the  charac- 
teristics of  the  relationships  between  the  project  per- 
sonnel of  the  prime  contractor  and  the  key  research 
personnel  of  the  various  sub-contractors  and  the  moni- 
toring/sponsoring organization.   These  characteristics 
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include  the  length  and  nature  of  the  relationship  be- 
tween transacting  organizations  such  as  a  first  business 
transaction  or  contract  between  organizations,  or  the 
research  and  development  reputation  and  general  business 
reliability  of  the  organizations. 
Supporting  Hypotheses 

The  central  or  basic  hypothesis  described  above 
is  a  general  hypothesis  with  several  dependent  and  inde- 
pendent variables.   In  order  to  facilitate  and  simplify 
the  examination,  delineation,  and  testing  of  this  hypoth- 
esis, three  supporting  hypotheses  were  developed.   These 
supporting  hypotheses  were  all  derived  from  the  central 
hypothesis  and  tested  in  order  to  provide  support  or  non- 
support  of  the  central  hypothesis. 

The  dependent  variable  in  all  three  of  the  sup- 
porting hypotheses  is  the  utilization  of  the  interpersonal 
communication  channels  between  the  transacting  project 
organizations.   This  variable  was  measured  by  the  collec- 
tion and  examination  of  non-reaction  or  unobtrusive  meas- 
ures (Webb,  Campbell,  Schwartz  and  Sechrest,  1966).   A 
detailed  discussion  of  this  type  of  measurement  is  pres- 
ented in  Chapter  Five,  Research  Methodology.   The  fre- 
quency of  channel  utilization  per  week  was  collected  from 
the  organization's  clerical/administrative  records  and 
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displayed  by  means  of  simple  graphic  methods. 

The  user  studies  of  individual  scientists  and 

engineers  and  the  concept  of  richness  derived  from  human 

communication  theory  suggest  that  the  utilization  of  the 

interpersonal  communication  channels  between  project 

personnel  of  the  transacting  organizations  is  related 

to  the  varying  project  conditions  and  problems  -  the 

project  uncertainties.   The  supporting  hypotheses,  there- 

f ore ,  are  as  follows: 

5H-1 .   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organiza- 
tions is  a  function  of  uncertainties  a- 
rising  from  project  problems  such  as:  un- 
foreseen or  unexpected  technical,  budget- 
ary, administrative,  and  contractual 
problems.   It  is  expected  that  channel 
utilization  will  increase  with  the  occur- 
ence of  any  one  of  these  types  of  problems, 
and  that  there  will  be,  concurrently,  an 
increased  use  of  the  richer  channels  of 
communication . 

The  research  project  manager  and  the  key  project 
scientists  and  engineers  of  the  prime  organization  and, 
if  applicable,  the  sponsoring/monitoring  organization 
were  interviewed  in  order  to  construct  a  project  history 
or  record.   These  interviews  supplemented  the  recorded 
preplanned  and  contract  scheduled  pert  milestone/cost 
plans;  and,  most  importantly  they  were  used  to  identify 
and  describe  the  project  uncertainties  arising  from  tech- 
nical, budgetary,  administrative,  and  contractual  problems 
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This  included  identification,  by  specific  dates,  of  the 

recognized  beginning  and  termination  of  the  above  types 

of  project  uncertainties.   These  identified  time  frames 

of  uncertainty,  then,  formed  the  independent  variable 

used  for  testing  the  first  supporting  hypothesis.   This 

variable  was  compared  and  evaluated  with  respect  to  the 

freguency  of  each  separate  interpersonal  communication 

channel  (dependent  variable)  with  the  aid  of  methods 

described  in  detail  in  Chapter  Five. 

SH-2 .   Interpersonal  communication  channel  uti- 
lization between  the  transacting  organi- 
zations is  a  function  of  the  variation 
in  determinabi li ty  and  complexity  of 
products  or  services.   It  is  expected 
that  for  a  non-routine,  one-of-a-kind, 
under terminable  product  or  service,  the 
volume,  freguency,  and  richness  of  com- 
munication channels  will  be  higher  than 
for  a  routine,  catalogue,  or  highly  de- 
terminable product  or  service. 

The  dependent  variable  was  the  same  as  that  uti- 
lized for  the  first  supporting  hypothesis  except  for  the 
additional  measure  of  volume.   Not  only  was  freguency 
and  richness  of  communication  channels  examined,  but  also 
the  total  amount  of  interpersonal  communication  between 
the  primr^  organization  and  a  sub— contractor  organization. 
These  measures  were  then  compared  and  evaluated  against 
the  same  measures  drawn  from  the  channel  utilization  data 
of  the  prime  organization  and  a  different  sub-contractor 
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organization  of  the  same  project.   The  differences  be- 
tween the  channel  utilization  behavior  of  these  organi- 
zations were  then  compared  and  related  to^  the  independent 
variable  -  determinabi lity  or  complexity  of  product  or 
service. 

To  evaluate  the  variation  in  the  uncertainty  of 
determinabi li ty  and  complexity  of  products  or  services, 
members  of  the  prime  organization  were  interviewed  con- 
cerning the  product  or  service  rendered  by  a  sub-contrac- 
tor organization  and  asked  the  following  question: 

1.   A  dichotimization  might  be  made  concerning 
the  determinabi lity  and  complexity  of  prod- 
ucts or  services  rendered  by  the  sub-contrac- 
tor.  How  would  you  describe  this  variable 
along  the  following  spectrum? 

Routine,  One-of-a-kind 

Determinable,  Non-routine, 

Catalogue  item  Undeterminable 


12      3      4      5      6      7 

The  third  and  last  supporting  hypothesis  relates 

channel  utilization  to  inter-organizational  relationship 

uncertainties . 

SH-3.   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organiza- 
tions is  a  function  of  the  nature  and 
length  of  the  inter-organizational  rela- 
tionships between  the  project  personnel 
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of  the  prime  organization  and  the  various  sub- 
contractor organizations.   It  is  expected  that 
a  prior  established  relationship  of  excellent 
business  reliability  and  practices  will  result 
in  lower  volume,  frequency,  and  richness  of 
communication  channels. 

The  dependent  variable,  again,  was  the  same  as 
that  of  the  second  supporting  hypothesis.   These  measures 
were  previously  discussed.   Again,  the  differences  between 
the  channel  utilization  behavior  of  the  prime  organization 
and  a  sub-contractor  organization  and  the  prime  organiza- 
tion and  a  different  sub-contractor  organization  of  a 
common  project  were  related  to  the  independent  variable 
of  inter-organizational  relationships. 

To  evaluate  those  relationships,  members  of  the 
prime  organization  were  interviewed  concerning  inter— or- 
ganizational relationships  with  sub-contractor  organiza- 
tions and  asked  the  following  guestions: 

1.   To  what  extent  have  you  had  prior  business 
transactions  with  the  sub-contractor  organ- 
ization? 

Numerous  prior  trans-  First  busi- 

actions,  a  well  es-  ness  trans- 

fablished  prior  rela—  action,  no 

tionship  prior  rela- 

tionship 


12      3      4      5      6      7 
2.   A  rough  dichotimization  might  be  made  concern- 
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inq  the  business  practices  and  reliability  of 
the  sub-contractor  organization.   How  would  you 
describe  this  variable  along  the  following  spec- 
trum? 

Excellent  business  Poor  business 

practices  and  practices  and 

reliability  reliability 


12      3      4      5      6      7 
In  chapters  Seven  and  Eight,  these  supporting  hy- 
potheses relating  to  interpersonal  communication  channel 
utilization  are  examined.   In  these  chapters  hypotheses 
are  analyzed  and  tested  in  conjunction  with  the  data  col- 
lected, and  any  additional  insights  the  data  might  provde 
are  discussed.   The  next  chapter,  Chapter  Five,  discribes 
the  research  methodology  used  in  this  study. 


CHAPTER  FIVE 

RESEARCH  DESIGN  AND  METHODS 

We  must  use  all  available  weapons  of  attack, 
face  our  problems  realistically  and  not  re- 
treat to  the  land  of  fashionable  sterility, 
learn  to  sweat  over  our  data  with  an  admix- 
ture of  judgement  and  intuitive  rumination, 
and  accept  the  usefulness  of  particular  data 
even  when  the  level  of  analysis  available  for 
them  is  markedly  below  that  available  for  other 
data  in  the  empirical  area. 

(Binder,  1964,  p.  294) 
Research  Design 

Festinqer  and  Katz  (1953)  consider  three  basic 
designs  suitable  for  research  in  the  behavioral  sciences: 
the  sample  survey,  the  controlled  experiment,  and  the 
field  or  natural  study  (pp.  13-172).   This  study  was 
basically  a  natural  study,  an  approach  that  has  often 
been  employed  to  study  organizational  patterns  in  their 
setting.   The  second  approach  above,  controlled  experi- 
ment or  some  version  of  it,  is  often  favored  by  researchers 
because  it  is  especially  suited  to  permit  inferences  about 
causality  and  thn  testing  of  causal  hypotheses.   However, 
it  is  sometimes  difficult  to  place  an  organization  in 
the  controlled  experiment;  and  the  more  complex  the  or- 
ganization or  with  the  addition  of  other  organizations, 
the  more  difficult  this  approach  becomes.   Experimenta- 
tion, therefore,  often  is  not  possible  because  of  the 
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inability  of  the  investigator  to  control  all  the  factors 
in  a  situation. 

The  nature  of  the  measurement  techniques  used 
and  the  nature  of  the  sample  and  research  setting  of  this 
study,  did  not  facilitate  or  allow  the  use  of  the  con- 
trolled experiment  approach.   Two  different  research  and 
development  projects  were  investigated  in  this  research. 
Both  projects  involved  a  prime  contractor  organization 
and  several  sub— contractor  and  technical  supplier  organ- 
izations, had  been  in  various  phases  of  development  for 
over  a  year,  and  were  on  critical  preplanned  and  scheduled 
port  milestones/cost  plans.   These  factors  and  character- 
istics of  the  projects  and  the  transacting  organizations 
did  not  permit  the  direct  or  indirect  control  of  the 
variables  in  this  study.   The  essence  of  a  controlled 
experiment  is  the  comparison  of  two  situations  that  are 
identical  in  all  respects  except  that  some  factor  (X)  is 
introduced  in  one  situation  but  not  in  the  other.   It 
requires  the  actual  manipulating  of  some  conditions  in 
the  existing  organizations  for  the  purpose  of  determining 
causal  relations. 

The  conditions  under  which  the  projects  investi- 
gated in  this  study  were  performed  and  the  complex  nature 
of  the  projects  studied  eliminate  the  feasibility  of  the 
type  of  manipulation  used  in  a  controlled  experiment.   A 
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natural  experimental  approach,  however,  does  not  require 
that  the  investigator  manipulate  or  control  some  factor 
(X)  but  allows  the  investigator  to  observe  changes  and 
contrasting  relationships  that  occur  or  have  occurred 
during  the  period  being  examined.   The  natural  research 
design  approach  was,  therefore,  employed  in  this  study 
and  the  impact  of  on-going  changes  in  interpersonal  chan- 
nel utilization  and  the  varying  project  uncertainties 
was  investigated.   In  his  discussion  of  experiments  in 
this  type  of  design  setting,  French  (1953)  points  out 
that.... "in  the  natural  experiment,  the  investigator 
does  not  himself  manipulate  certain  factors  within  the 
research  setting,  but  he  opportunistically  capitalizes 
upon  some  on-going  changes  and  studies  their  effects  in 
an  experimental  design"  (p.  99). 

There  are  other  practical  advantages  to  the  use 
of  the  field  or  natural  research  design.   Blau  and  Scott 
(1962)  relate  that  the  field  or  natural  study  is  the 
typical  research  design  employed  in  the  study  of  complex 
organizational  functions  and  that  this  design  is  partic- 
ularly hospitable  to  the  combined  use  of  a  variety  of 
data-gathering  methods,  including  direct  observation, 
interviewing,  and  the  analysis  of  documents  and  records 
(p.  20).   This  advantage  is  crucial,  for  it  enables  the 
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select-ion  of  those  research  methods  that  are  considered 
the  most  appropriate  for  the  study  of  a  given  problem. 
The  research  methods  utilized  in  this  study  were  a  com- 
bination of  analysis  of  documents/records  and  inter- 
viewing.  These  research  methods  are  discussed  in  detail 
in  the  next  sec  hi on. 

The  field  or  natural  research  design,  then,  was 
considered  the  most  appropriate  approach  and  best  suited 
for  this  study.  Because  the  variables  cannot  be  manip- 
ulated as  in  a  controlled  experiment,  this  study  inves- 
tigated the  on-going  changes  of  channel  utilization  and 
project  uncertainties  between  transacting  project  organ- 
izations.  As  Blau  and  Scott  (1962)  state: 

Alfhouqh  the  field  study  does  not  approach  the 
controlled  experiment  in  rigor  of  design  and 
hence  in  validity  of  conclusions,  the  use  it 
permits  of  a  combination  of  systematic  research 
procedures  concentrated  on  a  single  object  of 
study  can  yield  data  of  considerable  scientific 
value.   Moreover,  its  focus  on  social  relations 
among  .individuals  and  groups  in  natural  settings 
provides  data  of  great  importance  for  the  study 
of  organizations  -  data  of  a  type  not  obtained 
by  any  other  design,  (p.  21). 

Another  aspect  of  the  research  design  is  the 
specific  purpose  for  which  the  data  are  collected.   Selltiz 
et  al  (1964)  classify  studies  in  broad  groupings  of  re- 
search purposes: 

1.   To  gain  familiarity  with  a  phenomenon  or  to 
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achieve  new  insights  into  it,  often  in  order 
to  formulate  a  more  precise  research  problem 
or  to  develop  hypotheses. 

2.  To  portray  accurately  the  characteristics  of 
a  particular  individual,  situation  or  group 
(with  or  without  specific  initial  hypotheses 
about  the  nature  of  these  characteristics). 

3.  To  determine  the  freguency  with  which  some- 
thing occurs  or  with  which  it  is  associated 
with  something  else  (usually,  but  not  always 
with  a  specific  initial  hypothesis). 

4.  To  tost  a  hypothesis  of  a  causal  relation- 
ship between  variables  (p.  50). 

Studies  \ ha t  have  the  first  purpose  listed  above 
are  generally  called  exploratory  studies.   Studies  with 
the  second  and  third  purposes  are  called  descriptive 
studies,  and  those  with  the  fourth  purpose  are  called 
hypothesis  -  testing  studies.   In  practice,  these  dif- 
ferent types  of  study  are  not  always  sharply  distinguish- 
able.  Many  studies  have  a  mixed  purpose  and  have  elements 
of  two  or  more  of  the  above  functions.   The  present  study 
had  such  a  mixed  purpose.   It  was  descriptive  when  the 
characteristics  and  history  of  the  projects  and  inter- 
organizational  communication  patterns  were  recounted;  it 


was  hypothesis  testing  when  the  specific  propositions 
described  in  the  previous  chapter  were  tested;  and  it 
was  exploratory  when  an  attempt  was  made  to  achieve  new 
insights  and  propose  implications  for  future  research 
s  tudies . 
Research  Methods 

The  literature  on  research  methodology  normally 
classifies  research  methods  according  to  the  techniques 
employed  in  the  collection  of  data.   In  principle  there 
are  three  ways  of  obtaining  information  about  organiza- 
tional communication  behavior:   by  watching  the  members 
of  the  transacting  organizations,  by  asking  them  ques- 
tions, and  by  examining  materials  that  have  been  written 
by  them.   The  three  categories  of  research  techniques 
which  correspond  to  these  operations  are:  observation, 
interviewing,  and  the  analysis  of  documents.   One  group 
of  these  technigues  may  be  used  to  the  exclusion  of  the 
others,  or  a  study  may  combine  all  three  approaches. 

Webb  et  al  (1969)  relate  that  today,  the  dominant 
mass  of  social  science  research  is  based  upon  interviews 
and  gues tionnaires .   They  lament  this  overdependence  upon 
a  single,  fallible  me thod .... "interviews  and  question- 
naires intrude  as  a  foreign  element  into  the  social  sett- 
ing they  would  describe,  they  create  as  well  as  measure 
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attitudes,  they  elicit  atypical  roles  and  responses,  they 
are  limited  to  those  who  are  accessible  and  will  cooper- 
ate, and  the  responses  obtained  are  produced  in  part  by 
dimensions  of  individual  differences  irrelevant  to  the 
topic  at  hand"  (p.  1).   The  principle  objection  raised 
is  that  interviews  and  questionnaires  are  used  alone. 
No  research  method  is  without  bias.   If  interviews  and 
questionnaires  are  used,  they  should  be  supplemented  by 
other  research  methods  that  have  different  methodoloqical 
weaknesses . 

The  use  of  multiple  research  methods  overcomes 
the  objections  to  a  sinqle  class  of  data  collection;  and 
if  that  s.inqle  class  is  the  questionnaire  or  interview, 
multiple  methods  reduce  the  potential  sources  of  error 
known  as  "reactive  measurement  effects".   Shils  (1959) 
identified  such  reactive  effects  as:  the  simulation  of 
warmth  by  the  interviewer  to  insure  rapport,  and  qivinq 
the  appearance  of  agreement  to  answers  on  controversial 
questions  to  encouraqe  the  expression  of  unpopular  atti- 
tudes.  These  reactive  effects  decrease  the  internal 
validity  of  a  comparison  -  the  confidence  that  a  true 
difference  is  being  observed.   Webb  et  al  (1969)  strongly 
urge  the  use  of  multiple  research  methods,  not  to  re- 
place the  interview,  but  to  supplement  and  cross-validate 


it  with  measures  that  do  not  require  the  cooperation  of 
a  respondent  and  that  do  not  themselves  contaminate  t h^ 
response  (p.  2 ) . 

To  reduce  the  potential  errors  or  bias  of  a 
single  class  of  data  collection  and  to  take  advantage  of 
the  "natural  resources"  made  available  by  a  field  or  nat- 
ural study,  this  study  utilized  the  multiple  research 
method.   The  dependent  variable  -  frequency  of  inter- 
personal channel  utilization  -  was  measured  by  the  col- 
lection and  analysis  of  the  prime  contractor  organiza- 
tion's documents  and  records.   This  method  of  research 
data  collection  is  known  as  unobtrusive  or  non-reactive 
measurement.   This  was  a  systematic  analysis  of  the  or- 
ganization's documents  and  records  by  using  methods  of 
content  analysis  to  establish  the  frequency  and  volume 
with  which  interpersonal  communication  channels  were 
utilized.   The  independent  variable  -  project  uncertain- 
ties -  was  measured  and  collected  by  use  of  standardized 
interviews  with  the  research  project  manager  and  key 
project  personnel  of  the  prime  organizations. 
Unohl  rusive  Measu  remon  t  s  ■*• 

The  unobtrusive  field  -  measurement  data  of  the 


These  are  nonreactive  measures  such  as  the  use 
of  archival  records  and  trace  measurements  which  serve  to 
avoid  problems  of  invasion  of  privacy  by  permitting  the 
researcher  to  gain  valuable  information  without  identify- 
ing the  individual  actors  or  in  any  way  manipulating  them, 
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dependent  variable  was  obtained  from  the  clerical/admin- 
istrative documents  and  records  of  the  prime  contractor 
organization .   A  particular  advantage  of  this  technique 
of  data  collection  was  precisely  the  existence  of  such 
documents  and  records;  to  overlook  their  significance  as 
an  inexpensive,  valuable  source  of  data  on  the  communica- 
tion behavior  of  the  transacting  organizations  and  the 
conduct  of  their  respective  research  leaders  and  key  per- 
sonnel was  to  fail  to  exploit  the  "natural  resources" 
available  for  this  study.   The  unobtrusive  data  collected 
and  gathered  from  the  prime  organization  of  each  of  the 
two  projects  included  only  project  inter-organizational 
information  and  communication  usage  records  which  relate 
to  the  utilization  of  the  four  interpersonal  communica- 
tion channe Is . 

A  data  recording  form  was  used  to  record  the 
frequency  of  each  of  the  four  channels  per  week  by  project 
and  by  organizations.   A  copy  of  this  form  is  included  in 
Appendix  A.   The  frequency  and  volume  of  the  written  cor- 
respondence channel  was  obtained  from  the  project  written 
correspondence  files  of  the  prime  orqanization.   These 
files  included  the  number  of  outgoing  and  incoming  in- 
stances of  written  communication  and  the  identification 
of  the  transacting  organizations.   A  copy  of  all  outgoing 


and  incoming  teletype  or  telegram  messages  was  kept  in 
the  clerical  files  by  both  of  the  prime  organizations 
concerned  with  the  two  separate  projects  that  were  used 
in  this  study.   The  files  showed  the  date  and  the  sender/ 
receiver  organization  of  each  message;  and  examination 
of  the  record  files  permitted  accurate  recording  of  the 
utilization  of  this  interpersonal  channel. 

The  measurement  and  recording  of  the  telephone 
conversation  channel  was  accomplished  by  examining  the 
telephone  messaqp  files  of  each  of  the  prime  contractor 
organizations.   Fortunately,  for  the  investigator,  both 
prime  organizations  had  reguired  that  all  incoming  and 
outgoing  calls  between  transacting  organizations  be  re- 
corded on  a  telephone  conversation  form.   Information 
included  on  these  forms  were  date,  place,  time,  names  of 
Hie  organization  personnel  who  were  participants  in  the 
conversation,  and  a  brief  statement  of  content  of  the 
conversation.   These  telephone  conversation  forms  were 
filed  by  project  and  organization  in  the  prime  organi- 
zation's administrative/clerical  records. 

Face-to-face  meetings  between  project  personnel 
of  the  prime  organization  and  the  sub-contractor  organi- 
zations or  monitoring/sponsoring  organization  were  re- 
corded by  examining  the  travel  voucher  records  and  the 
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security  register  of  the  prime  organizations.   The  proj- 
ect travel  vouchers  revealed  the  dates,  times  and  organ- 
izations visited  by  personnel  of  the  prime  organization. 
The  security  register  log  revealed  the  dates,  times,  and 
names  of  transacting  organization  personnel  visiting  the 
prime  organization  and  the  names  of  the  prime  organiza- 
tion personnel  being  visited.   Combining  the  data  of 
both  of  these  records,  permitted  the  complete  recording 
of  face-to-face  communication  channel. 

The  use  of  unobtrusive  measurement  technigues 
in  recording  the  utilization  of  the  four  interpersonal 
communication  channels  had  several  advantages  over  other 
research  method  technigues.   One  was  the  low  cost  of 
acguiring  a  large  amount  of  pertinent  data,  another  was 
its  nonreac ti vi ty .   The  problems  of  invasion  of  privacy 
were  avoided  by  permittinq  the  investigator  to  gain  val- 
uable information  without  manipulating  the  individual 
actors.   The  qain  in  nonreactivi ty  was  important  because 
it  compensated  for  the  reactivity  which  is  inherent  in 
the  interviews  discussed  in  the  next  section.   As  Selltiz 
et  a]  ( 1964 )  suggest  : 

Data  collected  in  the  course  of  routine  or  normal 
activities  have  a  number  of  advantages  in  social 
research,  in  addition  to  that  of  economy.   A 
major  one  is  the  fact  that  much  information  of 
this  sort  is  collected  periodically,  thus  making 
possible  this  establishment  of  trends  over  time. 
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Another  is  that  the  gathering  of  information 
from  such  sources  does  not  require  the  coopera- 
tion of  the  individuals  about  whom  information 
is  being  sought,  as  does  the  use  of  question- 
naires, interviews,  and  freguently  observation. 
Moreover,  since,  such  data  are  collected  in  the 
ordinary  course  of  events ,  the  measurements  pro- 
cedure is  less  likely  to  change  the  behavior  in 
which  he  is  interested  than  are  some  of  the  other 
data  collection  techniques  (pp.  316-317). 

Interview  Methods 

All  variables  are  not  amenable,  however,  to  study 
by  unobtrusive  measures.   Such  is  the  case  in  the  collec- 
tion of  data  to  examine  and  measure  the  independent  vari- 
ables of  this  study.   The  first  supporting  hypothesis  re- 
quired that  the  independent  variable  of  project  uncertain- 
ties be  identified  and  described.   This  was  accomplished 
by  brinqinq  the  project  manager  and  key  project  personnel 
of  the  prime  organization  together  as  a  small  group,  and 
interviewing  them  by  means  of  a  schedule  standardized 
interview  (Richardson  et  al ,  1965,  pp.  34-38).   This  type 
of  interview  was  most  useful  when  information  was  desired 
on  the  ranqe  and  variety  of  problems  confronted  by  the 
organization  and  its  members.   These  key  project  leaders 
were  asked  to  describe  and  relate  the  history  of  the 
research  project  from  its  beginning  to  the  time  of  the 
study  and  to  both  identify  and  describe  in  detail  all 
project  uncertainties  arising  from  technical,  budgetary, 


88 


administrative,  and  contractual  problems  -  to  identify 
and  describe  any  event  or  situation  that  was  "unexpected" 
or  "out-of-the-ordinary" .   When  an  uncertain  period  was 
identified,  the  group  was  asked  to  consensually  agree  on 
the  approximate  date  when  the  uncertain  event  or  situa- 
tion was  first  recognized  and  when  the  period  of  uncer- 
tainty was  recognized  as  being  over. 

The  second  and  third  supporting  hypotheses  re- 
quired that  the  independent  variables  of  determinabi lity 
of  products  or  services  and  inter-organizational  rela- 
tionships be  identified  on  an  ordinal  scale  of  measure- 
ment in  order  to  facilitate  their  comparison  with  the 
differences  between  the  dependent  variables  of  two  sub- 
contractor organizations.   An  ordinal  scale  defines  the 
relative  position  of  objects  or  individuals  with  respect 
to  a  characteristic,  with  no  implication  as  to  the  in- 
terval between  positions.   The  basic  reguirement  for  an 
ordinal  scale  is  that  one  be  able  to  determine,  for  each 
individual  or  object  being  measured,  whether  that  indi- 
vidual has  more  of  the  attribute  in  question  than  another 
individual,  or  the  same  amount,  or  less;  in  other  words, 
one  must  be  able  to  determine  the  order  of  position 
(Selltiz  et  al,  1964,  p.  191).   Again,  as  with  the  first 
supporting  hypothesis,  the  group  of  key  project  personnel 
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of  the  prime  organization  were  interviewed  by  means  of 
a  schedule  standardized  interview  and  asked  three  ques- 
tions, each  to  be  answered  by  employing  three  respective 
graphic  rating  scales  coded  on  a  1  to  7  basis.   These 
questions  and  scales  were  delineated  in  detail  in  Chapter 
Four.   The  graphic  rating  scale  was  widely  employed  be- 
cause of  its  simplicity  of  use  and  because  it  provides 
opportunity  for  as  fine  discrimination  as  that  of  which 
the  rater  was  capable  (Guilford,  1954).   These  scales 
provided  an  ordinal  measurement  of  the  independent  of 
the  second  and  third  supporting  hypotheses. 

The  techniques  of  research  methodology  used  in 
this  study,  then,  were  both  unobtrusive  measurements  and 
interviewing  -  the  multiple  method  approach.   This  was 
considered  the  most  practical  method  as  it  relies  on  un- 
obtrusive measure  for  the  dependent  variables  and  inter- 
viewing measures  for  the  independent  variables.   Through 
the  use  of  the  multiple  method  approach,  the  internal 
validity  of  the  comparisons  was  furthered  -  the  confi- 
dence that  a  true  difference  was  being  observed. 
Statislical  Analyses 

Statistical  testing  of  hypotheses  was  limited  to 
nonparame trie  statistical  tests  which  are  uniquely  suited 
to  the  data  of  the  behavioral  sciences.   These  tests 
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provide  a  method  of  testing  hypotheses  which  does  not 
require  the  parametric  test  conditions  that:  the  obser- 
vations be  drawn  from  normally  distributed  populations, 
the  populations  have  the  same  variance,  and  the  variables 
involved  must  have  been  measured  in  at  least  an  interval 
scale . 

The  distributions  of  the  frequency  and  volume  of 
each  interpersonal  channel  were  not  tested  to  determine 
homoscedasticity  and  normal  distribution  nor  was  an  as- 
sumption of  an  interval  scale  made.   The  section  on  inter- 
view methods  above  has  already  discussed  the  measurement 
of  the  independent  variables  in  an  ordinal  scale.   There- 
fore, the  hypotheses  testing  in  this  study  was  limited 
to  nonparametric  techniques. 

Siegel  (1956)  aptly  stated  the  use  of  nonparame- 
tric methods  when  concerned  with  the  problem  of  statisti- 
cal inference: 

More  recently  we  have  seen  the  development  of  a 
large  number  of  techniques  of  inference  which  do 
not  make  numerous  or  stringent  assumptions  about 
parameters.   These  newer  distribution  free  or 
nonparametric  techniques  result  in  conclusions 
which  require  fewer  qualifications.   Having  used 
one  of  them,  we  may  say  that  "Regardless  of  the 
shape  of  the  population( s ) ,  we  may  conclude  that 
"  (p.  3) . 

In  this  dissertation  the  dependent  variable  in 

all  three  supporting  hypotheses  -  frequency  and  volume  of 
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the  interpersonal  communication  channels  -  was  displayed 
in  a  series  of  statistical  graphic  forms,  histograms. 
In  the  case  of  Supporting  Hypothesis  One,  the  independent 
variables  (project  uncertainties)  were  plotted  on  the 
horizontal  time  axis  showing  beginning  and  ending  times 
of  relevant  uncertainties.   The  simplicity  and  clarity 
of  the  results  found  in  the  graphs  emphasized  important 
facts  and  relationships  that  did  not  reguire  sophisticated 
statistical  testing  methods.   This  is  also  true  in  the 
case  of  the  second  and  third  supporting  hypotheses. 

However,  a  Kolmogorov  —  Smirnov  one  sample  test 
was  used  to  test  and  determine  if  an  observed  increase 
in  magnitude  of  freguency  of  a  channel  during  a  designated 
time  period  was  likely  on  the  basis  of  chance.   That  is, 
the  sampling  distribution  indicates  whether  a  divergence 
of  the  observed  magnitude  would  probably  occur  if  the 
observations  were  really  a  random  sample  from  a  theoreti- 
cal uniform  distribution.   This  nonparametric  test  of 
goodness  of  fit  is  a  more  powerful  test  than  the  Chi 
Sguare  Test  because  of  the  small  sample  involved. 

In  this  test  the  null  hypothesis  is  that  the  ob- 
served distribution  comes  from  a  population  that  has  a 
uniform  distribution  and  that  the  observed  magnitudes  of 
freguency  are  not  important.   If  the  probability  that 
the  null  hypothesis  is  correct  is  shown  to  be  less  than 
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p  or  oc   =    0.05,  the  null  hypothesis  is  rejected.   In  this 
case  the  alternate  hypothesis  is  accepted  that  a  statis- 
tically significant  difference  exists  between  the  observed 
distribution  and  the  theoretical  uniform  distribution  - 
in  this  case  the  observed  magnitudes  of  freguency  during 
a  specified  time  period  are  important  and  not  likely  on 
the  basis  of  chance.   A  detailed  discussion  of  this  test 
is  described  in  Siegel  (1956,  pp.  47-52)  and  Clark  and 
Schkade  (1969,  pp.  436-441). 

To  aid  in  analyzing  the  change  in  freguency  mag- 
nitudes between  the  four  channels  during  periods  desig- 
nated as  uncertain  periods,  simple  numerical  percentages 
were  used.   Each  individual  communication  channel,  of 
the  collected  data  of  communication  channel  utilization 
between  the  prime  organization  and  a  transacting  organ- 
ization, was  examined  separately.   For  example,  a  period 
of  uncertainty  was  desiqnated  and  the  average  amount  of 
face-to-face  communication  was  computed  for  this  period. 
Then  the  average  amount  of  face-to-face  communication 
during  periods  of  certainty  was  computed,  and  the  per- 
centage  increase  in  this  channel  between  periods  of 
certainty  and  uncertainty  was  computed.   In  turn,  the 
other  three  channels'  percentage  increases  during  the 
period  of  uncertainty  were  computed,  and  then,  the  per- 


centage  increases  (or  decreases)  of  all  four  channels 
could  be  compared  against  one  another.   In  this  manner, 
the  richness  of  communication  concept  in  relation  to 
periods  of  uncertainty  could  be  examined  and  analyzed. 

As  was  mentioned  previously,  the  simplicity  and 
clarity  of  the  results  of  the  graphic  presentation  of 
the  data  for  all  three  supporting  hypotheses  emphasizes 
results  and  relationships  that  normally  did  not  require 
statistical  testing  and  analyses.   In  the  case  of  the 
first  supporting  hypothesis,  the  Kolmogorav  -  Smirnov 
test  and  simple  percentages  were  utilized  to  aid  in  the 
interpretation  of  the  graphic  presentations. 


CHAPTER  SIX 


THE  SAMPLE 


The  data  for  this  study  were  obtained  from  the 
prime  organizations  of  two  separate  research  and  develop- 
ment projects.   The  two  projects  were  selected  by  pur- 
posive, nonprobability  sampling  procedures  (Chein,  1964, 
pp.  509-545)  from  a  restricted  population.   This  sampling 
procedure  was  used  because  of  the  special  needs  and  in- 
herent project  conditions  required  by  the  research  design 
and  by  the  research  measurement  methods.   The  use  of  both 
interviewinq  and  unobtrusive  measurement  techniques  in 
the  collection  of  data  necessitated  the  investigation  of 
projects  which  maintained  detailed,  accurate,  thorough, 
and  complete  records  and  files  of  interpersonal  communi- 
cation behavior  between  the  prime  organization  and  the 
various  transacting  organizations.   The  research  design, 
additionally,  called  for  the  comparison  of  interpersonal 
communication  channel  utilization  of  two  prime  project 
organizations  with  diverse  or  dissimilar  specified  char- 
acteristics.  These  characteristics  were  in  size  (in  dol- 
lar cost) of  projects,  basic  goal  orientation  of  the  prime 
organizations,  and  physical  location  of  the  prime  organ- 
izations with  regard  to  total  communication  accessibility 
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These  special  needs,  requirements,  and  character- 
istics restricted  the  population  of  research  and  develop- 
ment projects  from  which  the  sample  could  be  drawn  and 
resulted  in  a  specific  list  of  criteria  for  the  selec- 
tion of  the  two  projects  and  their  respective  prime  or- 
ganizations.  This  list  of  criteria  contained  the  follow- 
ing list  of  specifications: 

1.  The  prime  organizations  of  the  two  projects 
should  have  on  file  sufficient  records  and  documents  to 
fulfill  the  unobtrusive  measurement  requirements  of  the 
four  interpprsonal  communication  channels. 

2.  One  of  the  projects  sampled  should  be  a  proj- 
ect of  comparatively  small  dollar  cost  size,  and  the 
second  project  should  be  a  project  of  comparatively  large 
dollar  cost  size. 

3.  The  prime  organization  of  one  project  should 
be  a  profit  oriented  organization,  and  the  prime  organi- 
zation of  the  second  project  should  be  a  non-profit 
organization. 

4.  The  total  communication  accessibility  of  the 
two  prime  organizations  should  be  different.   One  prime 
organization  should  be  located  in  or  near  a  transporta- 
tion and  communication  center,  while  the  second  prime 
organization  should  be  located  in  an  area  which  is  not 
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on  the  major  transportation  and  communication  arteries. 

5.   Each  project  should  consist  of  one  prime  or- 
ganization and  at  least  three  vendor  or  sub-contractor 
organizations . 

A  pretest  of  the  desirability  and  feasibility  of 
the  criteria  for  the  selection  of  projects  and  the  capa- 
bilities of  research  and  development  organizations  to 
furnish  the  data  reguired  by  the  design  of  the  study  was 
accomplished  by  interviewing  the  manager  of  a  research 
and  development  division  of  a  large  industrial  corpora- 
tion. 

The  research  manager  stated  that  many  industrial 
research  and  development  organizations  working  on  non- 
military  projects  did  not  maintain  files  and  records  in 
sufficient  detail  to  meet  the  unobtrusive  measurement 
requirements  of  the  utilization  of  the  four  interpersonal 
communication  channels.   This  was  especially  relevant  in 
the  measurement  of  incoming  telephone  conversations  and 
visits  made  to  the  prime  organization  by  vendor  and  sub- 
contractor organization  personnel.   Therefore,  in  order 
io  mod  I  ho  requirements  of  criterion  1,  it  was  decided 
the  two  projects  sampled  would  be  projects  sponsored  and 
funded  by  the  Department  of  Defense  and  would  be  of  a 
classified  nature.   The  documents  and  records  that  Defense 
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Department  contracts  require  be  initiated  and  maintained 
on  classified  research  and  development  projects  are  of 
sufficient  detail  and  thoroughness  to  provide  the  data 
required  for  unobtrusive  measurement  of  the  interpersonal 
communication  channels. 

The  interview  also  revealed  that  projects  of  a 
relative  small  dollar  cost  size  often  result  in  a  very 
small  amount  of  inter-organizational  communication  be- 
cause of  a  combination  of  meager  dollar  amounts  of  sub- 
contracts and  number  of  vendor  or  sub-contractor  organi- 
zations.  By  contrast,  research  and  development  projects 
of  a  very  large  dollar  amount  or  cost  size  often  result 
in  a  preponderance  and  magnitude  of  inter-organizational 
communication  that  would  make  the  collection  and  analysis 
of  data  a  longitudinal  and  uneconomical,  if  not  improb- 
able, research  effort.   Therefore,  it  was  decided  the 
two  projects  sampled  should  be  between  the  one  to  ten 
million  dollar  amount  or  cost  size. 

Two  research  and  development  projects  were  select- 
ed which  were  able  to  furnish  the  data  reguired  by  the 
research  design  and  me t hodology .   The  remainder  of  hhis 
chapter  describes  the  characteristics  of  and  the  signif- 
icant differences  between  the  two  prime  organizations 
and  the  respective  projects  sampled. 
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The  first  project,  hereafter  designated  Project 
Alpha,  was  a  research  and  development  project  sponsored 
and  funded  by  one  of  the  major  services  of  the  Department 
of  Defense  and  consisted  of  the  development  of  a  com- 
pletely new  and  radically  different  electronic  weapons 
system.   This  project  was  not  just  a  sophisticated  ex- 
tension or  a  more  advanced  design  of  a  previous  developed 
system,  but  consisted  of  both  research  and  development 
activities  and  phases  to  develop  a  new  concept  and  state- 
of-the-art  in  a  specialized  field  of  electronic  systems 
and  eguipment.   The  project  was  highly  classified  and, 
as  such,  came  under  the  stringent  security  regulations, 
requirements  and  directives  of  the  Department  of  Defense. 

The  cost  of  Project  Alpha  was  originally  placed 
at  3.4  million  dollars  but  because  of  increased  costs  and 
variances  from  planned  expenditures,  an  overrun  increased 
the  total  project  cost  to  5.5  million  dollars.   This  in- 
cluded the  conceptual  research  and  design,  the  develop- 
ment and  testing  of  one  experimental  model,  and  the  fab- 
ricating and  testing  of  two  developmental  models  of  the 
elecl ronic  system. 

The  prime  organization  of  Project  Alpha  was  a 
division  of  an  industrial  corporation  which  is  one  of 
the  worlds  largest  developers  and  manufacturers  of  elec- 


99 


tronic  equipmoni.  for  both  military  and  non-mi li bary  use. 
The  research  and  development  division  (organization), 
from  which  all  the  data  of  this  project  was  collected, 
was  located  in  a  large  metropolitan  area  which  is  one  of 
the  major  transportation  and  communication  centers  of 
the  United  States.   The  prime  organization,  hereafter 
designated  as  Alpha  or  A,  had  a  staff  of  25  electrical 
engineers,  2    mechanical  engineers,  2  physicists  and  15 
technicians.   The  project  manager,  his  assistant,  and  3 
members  of  the  staff  had  master  degrees  in  electrical 
engineering.   The  remaining  engineers  and  scientists  all 
had  bachelor  degrees. 

The  prime  organization  A  awarded  contracts  and 
purchase  orders  to  three  major  sub— contractor  or  vendor 
organizations,  designated  as  A  ,  A„ ,  and  A  .   All  Lh ree 
vendor  organizations  supplied  vital  and  critical  compo- 
nents to  the  project  and  were  awarded  purchase  orders  in 
the  following  dollar  amounts: 

A  $179,000 

A,  $110,000 

A_  $  5  3,000 

In  addition,  the  defense  monitoring  agency,  designated 

A  ,  contributed  to  a  substantial  amount  of  inter-organi- 

m  * 

zational  communication.   Therefore,  the  data  collected 
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from  the  prime  organization  A  of  Project  Alpha  was  ana- 
lyzed and  interpreted  to  reveal  the  inter-organizational 
communication  channel  utilization  between  the  prime  or- 
ganization A,  and  the  transacting  organizations  A  ,  A~  , 

A_  and  A  . 
3       m 

The  second  project,  hereafter  designated  Project 
Bravo,  was  also  a  research  and  development  project  spon- 
sored and  funded  by  one  of  the  major  services  of  the 
Department  of  Defense  and  consisted  of  the  development 
of  a  technically  sophisticated  and  highly  advanced  acous- 
tical electronic  detection  system.   Project  Bravo  was 
a  classified  project  and  was  reguired  to  maintain  security 
procedures  and  records  in  accordance  with  Defense  Depart- 
ment Security  and  Contract  Administration  regulations. 

Project  Bravo  was  programmed  and  contracted  for 
a  total  cost  of  1.3  million  dollars  and  has  incurred  no 
overrun  costs.  The  project  contract  included  the  basic 
design  and  mount  steady,  the  fabrication  of  four  devel- 
opmental models,  and  the  testing  and  evaluation  of  the 
four  devp lopmpn ta 1  models. 

The  prime  organization  of  Project  Bravo  wai;  a 
division  of  a  non-profit  organization  formed  to  work  in 
specialized  areas  for  the  public  welfare  and  national 
security  of  the  United  States.   The  work  performed  in 
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this  research  and  development  division  primarily  involved 
t  he  performance  of  basic  and  applied  research  and  its 
application  in  the  areas  of  acoustical  and  electro-mag- 
netic waves  to  the  development  of  electronic  detection 
systems  and  equipment  for  the  Department  of  Defense. 
The  prime  orqanization  (research  and  development  divi- 
sion), from  which  all  the  data  of  Project  Bravo  was 
collected  was  located  in  a  relatively  small  metropolitan 
area  which  is  neither  a  communication  or  transportation 
center.   From  the  air  transportation  aspect,  the  area  is 
relatively  inaccessible. 

The  prime  organization,  hereafter  designated  as 
Pravo  or  B,  had  a  staff  of  3  physicists  with  master  de- 
grees, 2  mechanical  engineers  (1  master  and  1  bachelor 
degree),  4  electrical  engineers  (1  master  and  3  bachelor 
degrees),  5  full  time  technicians  and  6  part  time  tech- 
nicians.  The  project  manager  and  his  assistants  both 
had  master  degrees.   The  prime  organization  B  also  award- 
ed contracts  and  purchase  orders  to  three  major  sub- 
contractor or  vendor  organizations,  designated  as  B    R„ 

-'-j   ^  * 

and  B_.   All  three  sub-contractor  organizations  supplied 
critical  and  major  components  to  the  project  and  were 
awarded  purchase  orders  in  the  following  dollar  amounts: 
B  $100,000 
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B2  $61,000 

B3  $26,000 

Therefore,  the  data  collected  from  the  prime  organiza- 
tion B  of  Project  Bravo  were  analyzed  and  interpreted  to 
reveal  the  inter-orqanizational  communication  channel 
utilization  between  the  prime  organization  B  and  the 
transacting  sub-organizations  B  ,  B~  ,  and  B^. 


PART  IV 
ANALYSIS  AND  EXAMINATION  OF  INTERPERSONAL  COMMUNICATION 
CHANNEL  BEHAVIOR  OF  THE  TRANSACTING  ORGANIZATIONS  OF  TWO 
RESEARCH  AND  DEVELOPMENT  PROJECTS 
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PART  IV 

ANALYSTS  AND  EXAMINATION  OF  INTERPERSONAL  COMMUNICATION 
CHANNEL  BEHAVIOR  OF  THE  TRANSACTING  ORGANIZATIONS  OF  TWO 
RESEARCH  AND  DEVELOPMENT  PROJECTS 

Chapters  Seven  and  Eight  together  comprise  Part 
IV,  which  describes  the  interpersonal  communication  chan- 
nel utilization  between  transacting  organizations  as  a 
function  of  uncertainties  and  analyzes  the  supporting 
hypotheses  of  Chapter  Four. 

Chapter  Seven  explores  the  guestion:   Is  the 
utilization  of  interpersonal  communication  channels  be- 
tween the  prime  organization  and  the  sub  organizations 
of  a  research  and  development  project  a  function  of  un- 
certainties arising  from  unforeseen  or  unexpected  project 
problems?   Project  conditions  and  freguency  of  channel 
utilization  are  measured  and  analyzed  in  detail.   Support- 
ing Hypothesis  One  is  presented  and  tested  by  three  dif- 
ferent measures  of  interpersonal  channel  utilization: 
( 1 )  correlation  between  periods  of  uncertainty  and  in- 
creased freguency  of  utilization  of  the  interpersonal 
channels,  (2)  average  weekly  freguency  of  utilization  of 
the  individual  channels  of  the  transacting  sets  of  organ- 
izations during  periods  of  uncertainty  and  periods  of 
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certainty,  and  (3)  the  percentage  increases  in  utiliza- 
tion of  the  individual  channels  during  periods  of  un- 
certainty.  The  evaluation  of  the  testing  is  presented 
and  a  discussion  of  the  interesting  features  of  the 
results  of  the  analysis  concludes  the  chapter. 

Chapter  Eight  explores  two  different  guestions: 

(1)  Does  the  de terminabi li ty  and  complexity  of  products 
or  services  between  the  transacting  project  organizations 
relate  to  the  utilization  of  the  interpersonal  channels? 

(2)  Is  Interpersonal  channel  utilization  between  project 
organizations  related  to  the  nature  and  characteristics 
of  inter-organizational  relationships?   These  two  types 
of  uncertainties  or  factors  are  measured  and  the  data 
related  to  these  factors  are  analyzed  in  terms  of  the 
utilization  of  the  interpersonal  communication  channels. 
Supporting  Hypotheses  Two  and  Three  are  presented  and 
tested  by  three  measures  of  channel  utilization  similar 
to  those  of  Chapter  Seven.   The  implications  of  some 
non-model  factors  or  variables  which  appear  to  be  influ- 
ential and  affect  channel  utilization  are  identified  and 
discussed . 


CHAPTER  SEVEN 

INTERPERSONAL  COMMUNICATION  CHANNEL  UTILIZATION  BETWEEN 
TRANSACTING  ORGANIZATIONS  AS  A  FUNCTION  OF  UNCERTAINTIES 
ARISING  FROM  UNFORESEEN  PROJECT  PROBLEMS 

Introduction 

Is  the  utilization  of  interpersonal  communication 
channels  between  the  prime  organization  and  the  sub  or- 
ganizations of  a  research  and  development  project  a  func- 
tion of  uncertainties  arising  from  unforeseen  project 
problems?   This  guestion  is  the  basis  for  the  first  sup- 
porting hypothesis  of  this  study.   Changes  in  utiliza- 
tion of  interpersonal  channels  as  a  function  of  project 
uncertainties  were  examined  in  two  different  contexts. 
In  the  first  of  these  contexts,  utilization  was  examined 
by  measuring  the  freguency  of  channel  usage  per  week  of 
the  four  interpersonal  channels.   Measured  channel  utili- 
zation was  between  the  prime  organization  and  each  rele- 
vant sub  organization.   Changes  in  freguency  of  each 
interpersonal  channel  were  compared  with  the  designated 
periods  of  project  uncertainties;  and  the  differences 
in  freguency  of  each  individual  channel  during  periods 
of  uncertainty  and  periods  of  certainty  were  examined. 

In  the  second  context,  channel  utilization  was 
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examined  by  measuring  the  richness  usage  aspect  of  each 
interpersonal  channel.   In  this  case,  the  changes  in 
frequency  of  each  of  the  four  channels  during  a  specific 
period  of  uncertainty  were  compared  with  one  another  to 
examine  the  differences  or  similarities  in  the  relative 
utilization  of  the  interpersonal  communication  channels. 

In  the  remaining  sections  of  this  chapter,  the 
measurement  of  channel  frequency  and  richness,  and  the 
measurement  of  uncertainties  arising  from  unforeseen 
project  problems  are  discussed  briefly.   Then,  an  anal- 
ysis is  made  in  which  the  differences  in  interpersonal 
channel  utilization  associated  with  differences  in  proj- 
ect conditions  and  project  organizations  are  examined. 
The  results  of  testing  Supporting  Hypothesis  One,  which 
is  concerned  with  the  changes  in  interpersonal  channel 
utilization  as  a  function  of  project  problem  uncertain- 
ties, are  presented  and  discussed,   A  summary  and  general 
discussion  of  findings  closes  the  chapter. 
Measurement  of  Varying  Project  Conditions  and  Frequency 
of  Channel  Usage 

As  was  pointed  out  in  Part  III ,  four  interpersonal 
channels  were  measured  in  terms  of  frequency  of  communica- 
tion instances  per  week  by  means  of  unobtrusive  records 
and  documents.   These  four  interpersonal  channels  of 
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communication  were: 

1.  Face-to-face  interaction 

2.  Telephone  conversation 

3.  Teletype/telegram  messages 

4.  Written  correspondence 

Each  of  the  two  research  and  development  projects 
examined  in  this  study  had  different  prime  organizations. 
Unobtrusive  data  was  collected  from  these  two  prime  or- 
ganizations and  channel  utilization  determined  by  record- 
ing the  inter-organizational  instances  of  communication 
per  week  between  the  prime  organization  and  each  of  the 
major  sub  or  vendor  organizations  for  each  of  the  four 
interpersonal  communication  channels.   Project  Alpha  in- 
volved the  prime  organization  A,  three  major  sub  organi- 
zations A  ,  Ap  ,  and  A  ,  and  a  monitoring/sponsoring 

orqanization  A  .   Channel  utilization  data  of  each  of 
m 

the  four  channels  was  recorded  separately  for  the  inter- 
organizational  communication  between  A  and  A  ,  A  and  A? , 

and  A  and  A_,  and  A  and  A  .   This  same  recording  pro- 
s' m  ^  ^ 

cedure  was  used  for  Project  Bravo  with  the  exception  that 
Bravo  involved  the  prime  organization  B  and  sub  organi- 
zations B  ,  Bp ,  and  B   only. 

The  recorded  instances  of  inter-organizational 
communication  consisted  of  communication  between  project 
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managers  and  project  personnel  of  the  transacting  organ- 
izations.  Form  or  non-relevant  types  of  business  commun- 
ication between  the  central  billing  or  purchasing  depart- 
ments of  the  various  transacting  organizations  was  not 
included  in  the  data  collected  and  recorded.   This  was 
the  only  type  of  communication  between  the  transacting 
organizations  that  was  not  included  in  the  collection  and 
recording  of  channel  usage. 

The  project  uncertainties  that  were  measured  and 
that  are  discussed  in  this  chapter  were  uncertainties 
arising  as  a  result  of  project  difficulties  such  as:  un- 
foreseen or  unexpected  technical,  budgetary,  administra- 
tive, or  contractual  problems.   The  data  were  obtained  by 
interviewing  the  project  manager  and  relevant  project 
personnel  of  each  of  the  prime  organizations  A  and  B,  and 
asking  them  to  both  identify  and  describe  in  detail  all 
project  uncertainties  arising  from  the  above  unforeseen 
or  unexpected  or  any  out-of -the-ordinary  events  or  situa- 
tions which  occurred.   When  such  an  uncertain  period  was 
identified,  the  project  group  was  asked  to  consensually 
agree  on  the  week  in  which  the  uncertain  event  or  situa- 
tion was  first  recognized  and  when  the  period  of  uncer- 
tainty was  recognized  as  being  over. 

The  total  period  of  the  project  being  examined 
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for  each  set  of  transacting  organizations  was  then  broken 
down  into  the  designated  periods  of  uncertainty,  with  the 
remaining  time  period  designated  as  the  period  of  cer- 
tainty.  These  periods  of  certainty  and  uncertainty  be- 
came the  independent  variable  with  which  the  freguency 
of  channel  utilization  was  compared  and  analyzed. 
Analysis  of  Interpersonal  Channel  Utilization 

The  data  obtained  through  the  recording  of  un- 
obtrusive records  and  by  the  interviews  of  the  project 
managers  and  personnel  of  organizations  A  and  B  were  ana- 
lyzed in  terms  of  differences  in  freguency  of  channel 
utilization  associated  with  periods  of  certainty  and  un- 
certainty in  the  specified  length  of  the  project  life 
examined.   To  examine  differences  in  channel  utilization 
as  a  function  of  project  problem  uncertainties,  each 
project's  data  were  analyzed  over  a  specific  length  or 
timeframe  of  the  project's  life,  and  then  this  timeframe 
was  divided  into  periods  of  uncertainty,  with  the  re- 
maining periods  lumped  together  as  the  period  of  certainty 

The  data  of  Project  Alpha  were  collected  for  an 
eighty  (80)  week  timeframe  in  the  life  of  the  project. 
This  timeframe  began  one  month  after  the  contract  was  of- 
ficially placed  with  organization  A  and  continued  for 
eighty  consecutive  weeks.   The  freguency  of  channel  uti- 
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lization  between  A-« — *-A~  ,  A  <   *■  A„  ,  and  A  •*  •  >•  A   was  re- 

2  '         3 '  m 

corded  in  weekly  chunks  or  intervals  for  the  eighty  week 
span.   The  instances  per  week  of  inter-organizational 
communication  between  A-« — *~A   were  recorded  for  the  first 
thirty-six  weeks  only  of  the  eighty  week  timeframe  as  the 
contract  with  A   was  terminated  at  the  end  of  the  thirty- 
sixth  week. 

The  data  of  Project  Bravo  were  recorded  as  in- 
stances of  channel  utilization  per  week  for  a  forty  (40) 
week  timeframe  of  the  project's  life.   This  timeframe 
began  two  months  after  the  basic  project  design  of  or- 
ganization B  was  approved  and  continued  for  forty  consec- 
utive weeks.   The  instances  per  week  of  inter-organiza- 
tional communication  between  B  -< — >~B  ,  B<  »■  B.,  and  B«« — *~B_ 
were  all  recorded  for  this  forty  week  timeframe. 

The  periods  designated  and  identified  as  periods 
of  uncertainty  of  Projects  Alpha  and  Bravo  are  shown  in 
Table  7-1.   Data  are  presented  by  showing  each  set  of 
transacting  orqanizations ,  the  inclusive  weeks  in  which 
the  period  or  periods  of  uncertainty  occurred  for  that 
particular  set,  and  the  general  type  and  description  of 
the  project  uncertainty.   It  is  interesting  to  note  that 
there  were  sixteen  identified  periods  of  uncertainty,  of 
which  twelve  were  identified  as  being  related  to  technical 
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problems.   Three  of  the  periods  were  related  to  a  combina- 
tion of  both  technical  and  contractual  problems,  and  one 
period  was  related  to  a  budgetary  problem.   Fifteen  of 
the  sixteen  periods  of  uncertainty  were  identified  as  the 
type  of  project  uncertainty  resulting  from  technical  or 
a  combination  of  technical  and  contractual  problems.   It 
appeared  from  this  limited  example  that  for  research  and 
development  projects  consisting  of  new  concepts  and  highly 
advanced  technological  innovations,  the  periods  of  uncer- 
tainty that  arise  are  mainly  of  a  technical  nature. 

Another  facet  of  the  data  was  the  average  length 
in  weeks  of  the  periods  of  uncertainty  for  each  project. 
The  periods  of  uncertainty  of  Project  Alpha  had  an  average 
length  of  duration  of  4.9  weeks,  while  the  periods  of  un- 
certainty of  Project  Bravo  had  an  average  length  of  4.3 
weeks.   It  appeared, then ,  that  the  average  duration  of 
periods  of  uncertainty  of  the  research  and  development 
projects  studied  was  slightly  more  than  4.5  weeks. 

Lookinq  specifically  at  the  subdivisions  of  Proj- 
ect Alpha,  ii  was  noted  that  the  transacting  organiza- 
tions A-« — y-  A   had  a  period  of  uncertainty  occurring  dur- 
ing the  30^b  through  36^  weeks  and  that  A-<  >-A   had  a 

m 

directly  related  period  of  uncertainty  occurring  during 
the  33rd  through  36^  weeks.   Also  A-< — y-A_  and  A-< — >^o  had 
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periods  of  uncertainty  occurring  during  the  25ik  through 

2  7U>  weeks  and  that  A-< — *-A   had  a  period  of  uncertainty 

m        ^  2 

directly  related  to  the  problems  of  A?  and  A   occurring 
during  the  25^  through  28^  weeks.   This  facet  will  be 
examined  again  in  a  later  part  of  this  chapter. 

Having  identified  and  tabulated  the  periods  of 
uncertainty  for  each  set  of  transacting  organizations, 
it  was  then  possible  to  examine  the  changes  in  utiliza- 
tion of  interpersonal  communication  channels  in  the  first 
of  the  contexts  discussed  in  the  introduction  to  bhis 
chapter.   Tables  7-2  and  7-3  present   the  average  fre- 
quency per  wppk  of  each  interpersonal  channel  of  each 
set  of  transacting  organizations  during  the  designated 
periods  of  uncertainty  and  during  the  periods  of  certainty 
In  addition,  the  average  frequency  of  channel  utilization 
for  each  set  of  transacting  organizations  during  their 
respective  combined  periods  of  uncertainty  is  shown.   For 
example,  Table  7-1  revealed  that  two  periods  of  uncer- 
tainly were  associated  with  the  transacting  organizations 
A-<  >  A  .   Table  7-2  presents  these  same  two  periods  of 
uncertainty  under  the  columns  Xuc .   The  average  frequency 
per  week  of  each  interpersonal  channel  for  the  two  peri- 
ods of  uncertainty  is  shown  under  the  first  two  Xuc  col- 
umns, respectively.   The  average  frequency  per  week  of 
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each  interpersonal  channel  for  the  two  uncertain  periods 
combined  is  shown  under  the  column  Xuc .   The  average 
frequency  per  week  of  the  interpersonal  channels  for 
the  period  of  certainty  is  presented  under  the  column 
Xc. 

The  most  distinctive  feature  of  the  data  in 
Tables  7-2  and  7-3  was  the  differences  in  the  frequency 
of  utilization  between  periods  of  uncertainty  and  periods 
of  certainty  for  the  face-to-face  and  telephone  conversa- 
tion interpersonal  communication  channels.   The  average 
weekly  utilization  value  of  the  face-to-face  channel  was 
greater  (in  two  cases,  equal)  for  individual  periods  of 
uncertainty  than  for  periods  of  certainty  for  each  set 
of  transacting  organizations  in  both  Projects  Alpha  and 
Bravo.   This  was  also  true  of  the  combined  average  of 
weekly  utilization  during  periods  of  uncertainty  for  the 
face-to-face  channel.   Each  combined  average  of  periods 
of  uncertainty  was  greater  than  the  average  of  periods 
of  certainty  of  face-to-face  channels  for  every  trans- 
acting organization  of  both  projects. 

The  utilization  of  the  telephone  conversation 
channel  appeared  to  be  almost  the  same  as  that  of  the 
face-to-face  channel.   With  the  exception  of  one  period 
of  uncertainty  of  the  transacting  organization  A-« — >-A    , 
the  average  weekly  utilization  value  of  the  telephone 
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conversation  channel  was  greater  for  individual  periods 
of  uncertainty  than  for  periods  of  certainty  of  each 
set  of  transacting  organizations  in  both  projects.   This 
exception  occurred  in  the  second  period  of  uncertainty 
of  the  transactinq  set  A-« — *-A  .   The  averaqe  weekly 
value  of  telephone  conversations  for  this  period  of  un- 
certainty was  .75  while  the  average  weekly  value  for  the 
period  of  certainty  was  slightly  higher  at  .82.   The 
other  fifteen  periods  of  uncertainty  all  had  a  higher 
average  telephone  channel  utilization  than  the  respective 
periods  of  certainty.   This  exception  did  not  appear  whon 
comparing  the  differences  of  combined  average  values  of 
periods  of  uncertainty  with  periods  of  certainty  for  the 
telephone  conversation  channel.   In  every  set  of  trans- 
acting organizations,  the  combined  weekly  utilization 
average  of  periods  of  uncertainty  were  higher  than  the 
weekly  utilization  averages  of  periods  of  certainty  for 
the  telephone  conversation  channel. 

The  utilization  of  the  telegram/teletype  communi- 
cation channel  appeared  to  follow  the  consistent  trend 
of  the  face-to-face  and  telephone  conversation  channels. 
In  ten  of  the  sixteen  individual  periods  of  uncertainty, 
average  weekly  utilization  of  the  teletype/telegram 
channel  was  greater  during  these  individual  periods  of 
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uncertainty  than  for  periods  of  certainty.   The  trans- 
acting set  B-* — *-B_  had  zero  utilization  of  this  channel 
for  both  periods  of  uncertainty  and  certainty,  and  only 
five  of  the  sixteen  individual  periods  of  uncertainty 
had  average  weekly  utilization  values  of  the  teletype/ 
telegram  channel  lower  than  the  respective  periods  of 
certainty.   Two  of  the  five  lower  values  appeared  in  the 
transaction  set  A-« — *~Ao  an(3  the  other  three  appeared  in 
the  transaction  set  B-« — *-B„.   All  five  of  these  average 
weekly  values  of  periods  of  uncertainty  were  0.0  compared 
with  the  average  weekly  value  of  .04  for  the  periods  of 
certainty.   These  differences  were  slight  and  appeared 
to  be  almost  negligible.   With  the  exception  of  one  trans- 
acting set,  the  combined  weekly  averages  of  utilization 
of  the  teletype/telegram  channel  were  greater  during 
periods  of  certainty.   The  exception  appeared  in  the 
transaction  set  A-* — ^-A  ,  in  which  the  combined  weekly 
average  of  utilization  was  0.0  compared  to  the  value  of 
.04  for  the  period  of  certainty  -  again  a  very  negligible 
difference.   In  general,  therefore,  it  appeared  that  the 
frequency  of  utilization  of  the  teletype/telegram  channel 
followed  the  pattern  of  the  face-to-face  and  telephone 
conversation  channels  in  that  the  frequency  of  utiliza- 
tion was  greater  during  periods  of  uncertainty  than  during 
periods  of  certainty. 
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The  frequency  of  utilization,  of  the  written 
correspondence  channel  did  not  appear  to  follow  the  con- 
sistent pattern  of  greater  utilization  during  individual 
periods  of  uncertainty  that  was  evidenced  by  the  face- 
to-face,  telephone  conversation,  and  teletype/telegram 
channels.   Nine  of  the  sixteen  individual  periods  of 
uncertainty  had  average  weekly  utilization  values  that 
were  higher  than  the  average  values  for  periods  of  cer- 
tainty, while  seven  of  the  sixteen  individual  periods  of 
uncertainty  had  lower  average  weekly  utilization  values 
than  those  for  periods  of  uncertainty.   The  combined 
weekly  utilization  averages  indicated  the  same  general 
trend.   In  four  of  the  seven  sets  of  transacting  organ- 
izations, the  written  communication  channel  was  utilized 
to  a  greater  extent  during  periods  of  uncertainty  than 
during  periods  of  certainty.   The  data  indicated,  there- 
fore, that  the  written  channel  of  communication  was  used 
only  slightly  more  during  periods  of  uncertainty  than 
during  periods  of  certainty.   However,  the  differences 
were  qennrally  modest  and  no  consistent  pattern  of  any 
magnitude  war,  apparent  . 

With  respect  to  the  differences  in  period  utili- 
zation between  Projects  Alpha  and  Bravo,  there  appeared 
to  be  one  distinctive  difference.   In  Project  Bravo,  all 
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of  the  combined  weekly  averages  for  periods  of  uncer- 
tainty of  each  type  of  channel  for  each  set  of  trans- 
acting organizations  were  higher  than  the  weekly  averages 
of  utilization  for  periods  of  certainty.   All  of  the  in- 
dividual periods  of  uncertainty  of  Project  Bravo  also 
had  higher  weekly  utilization  averages  than  for  periods 
of  certainty  with  the  exception  of  three  individual  per- 
iods.  These  three  exceptions  occurred  in  the  same  chan- 
nel ( teletype/teleqram )  and  in  the  same  set  of  transact- 
ing organizations  (  B-* — *-Bp )  ,  and  the  differences  in  the 
average  weekly  values  of  utilization  appeared  to  be 
sliqht.   Uncertain  periods  one,  three,  and  four  of  the 
teletype/telegram  channel  of  the  set  B-< — *-B„  all  had 
values  of  0.0  for  the  periods  of  uncertainty,  while  the 
weekly  utilization  value  of  the  period  of  certainty  for 
the  same  channel  was  only  sliqhtly  above  zero  at  .04. 

Comparison  with  Project  Alpha  showed  that  twelve 
of  the  sixteen  combined  weekly  averages  of  utilization 
for  periods  of  uncertainty  of  each  channel  of  each  set 
of  transacting  organizations  were  higher  than  the  re- 
spective weekly  averages  of  utilization  for  periods  of 
certainty.   It  is  interesting  to  note  that  three  of  the 
four  combined  averages  of  periods  of  uncertainty  which 
were  lower  than  the  periods  of  certainty  occurred  in 
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the  utilization  of  the  written  channels  of  communica- 
tion and  the  fourth  lower  combined  average  occurred  in 
the  utilization  of  the  teletype/telegram  communication 
channel  of  the  set  A-< — ►-A-.   Face-to-face  and  telephone 
conversation  channels  all  had  higher  combined  average 
freguency  of  utilization  values  for  periods  of  uncer- 
tainty than  for  periods  of  certainty. 

Considering  all  the  average  weekly  utilization 
values  of  Tables  7-2  and  7-3,  the  general  picture  that 
emerged  was  one  of  increasing  use  of  interpersonal  commun- 
ication channels  during  periods  of  uncertainty.   The  data 
more  often  than  not  suggested  that  average  weekly  fre- 
quency of  channel  utilization  during  periods  of  uncer- 
tainty was  higher  than  the  average  weekly  freguency  of 
channel  utilization  during  periods  of  certainty.   This 
was  true  for  all  of  the  combined  weekly  averages  of  per- 
iods of  uncertainty  of  Project  Bravo  and  for  the  majority 
of  the  combined  weekly  averages  of  periods  of  uncertainty 
of  Project  Alpha.   In  all  cases,  the  individual  periods 
of  uncertainty  of  the  face-to-face  channels  had  higher 
weekly  averages  of  utilization  than  the  periods  of  cer- 
tainty.  Fifteen  of  the  sixteen  individual  periods  of 
uncertainty  of  the  telephone  conversation  channel  had 
higher  weekly  averages  of  utilization  than  for  periods 
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of  certainty.   In  ten  of  the  sixteen  individual  periods 
of  uncertainty,  average  weekly  utilization  of  the  tele- 
type/teleqram  channel  was  higher  during  these  individual 
periods  of  uncertainty  than  for  the  periods  of  certainty. 
In  the  majority  of  the  individual  periods  of  uncertainty 
of  the  written  correspondence  channel,  average  weekly 
utilization  was  higher  during  these  individual  periods 
of  uncertainty  than  for  the  period  of  certainty.   In  a 
few  of  the  individual  and  combined  periods  of  uncertainty, 
average  weekly  utilization  was  lower  than  for  the  periods 
of  certainty;  but  the  majority  of  these  few  cases  occurred 
in  the  written  correspondence  channel  and  the  differences 
were  very  slight.   In  order  to  make  a  better  determina- 
tion of  the  changes  in  utilization  of  interpersonal  chan- 
nels as  a  function  of  project  uncertainties,  this  inves- 
tiqation  will  now  examine  graphical  presentations  depict- 
ing the  changes  in  utilization. 

Fiqures  7-1  through  7-7  graphically  present  the 
data  from  which  Tables  7-2  and  7-3  were  extracted.   Each 
graph  represents  an  individual  set  of  transacting  organ- 
izations and  depicts  the  frequency  of  utilization  oi  the 
four  interpersonal  communication  channels  associated 
with  the  timespan  of  the  project  examined  and  the  des- 
ignated periods  of  uncertainty.   The  horizontal  axis  of 
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the  graph  is  divided  into  the  weeks  of  the  project  life 
investigated.   The  vertical  axis  represents  the  freguency 
of  utilization  of  the  four  interpersonal  channels  for 
each  set  of  transacting  organizations.   The  vertical 
dotted  lines  interposed  on  the  graphs  depicts  the  des- 
ignated periods  of  uncertainty  for  the  set  of  transacting 
organizations  being  examined. 

Figures  7-1  through  7-4  present  the  data  of  the 
four  transacting  set  of  organizations  of  Project  Alpha 
and  Figures  7-5  through  7-7  present  the  data  for  the 
three  transacting  set  of  organizations  of  Project  Bravo. 
The  most  distinctive  feature  presented  in  each  graph  is 
the  apparent  one-to-one  correspondence  or  correlation 
between  periods  of  uncertainty  and  increased  freguency 
of  utilization  of  the  interpersonal  communication  chan- 
nels.  Examination  of  each  of  the  seven  graphs  visually 
demonstrates  that  for  every  designated  period  of  uncer- 
tainty there  appeared  to  be  a  fairly  dramatic  overall 
increase  in  freguency  of  utilization  of  the  interper- 
sonal channels  for  each  of  the  seven  sets  of  transacting 
organizations.   The  graphs  also  indicate  that  there  was 
no  apparent  overall  increase  or  rise  in  freguency  of 
utilization  of  the  channels  during  any  other  timeframe 
or  any  of  the  remaining  non-identified  periods  which 
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were  labeled  periods  of  certainty. 

There  was  one  exception  to  these  consistent 
patterns  and  that  was  the  increase  in  frequency  of  uti- 
lization of  the  channels  in  the  first  few  weeks  of  all 
the  transacting  sets  in  Project  Alpha,  and  in  the  first 
few  weeks  of  the  transacting  organization  set  B-< — >-B  . 
In  Figures  7-1  through  7-4  and  in  Figure  7-7,  there  does 
appear  to  be  an  overall  increase  in  frequency  of  utili- 
zation associated  with  the  first  few  weeks  of  each  graph, 
and  these  periods  are  shown  as  the  diagonal-hatched  area 
on  each  of  these  graphs.   These  specific  periods  were 
neither  designated  periods  of  uncertainty  nor  labeled  as 
part  of  the  period  of  certainty  for  each  set  of  trans- 
acting organizations.   Recalling  the  discussion  at  the 
beginning  of  this  section;  it  was  shown  that  the  time- 
frame for  analysis  of  the  four  transacting  sets  of  or- 
ganizations of  Project  Alpha  began  approximately  one 
month  after  the  contract  was  officially  placed  with 
prime  organization  A.   Examination  of  the  project  his- 
tory revealed  that  the  first  few  weeks  after  the  official 
placinn  of  the  contract  with  A,  was  the  period  during 
which  A  placed  sub-contracts  with  organizations  A  ,  A  , 

and  A_,  and  consulted  about  these  sub-contracts  with  A  . 
3 7  m 

This  is  the  same  period  of  time  represented  by  the 
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diaqonal-hatched  areas  covering  the  first  few  weeks  of 
Figures  7-1  through  7-4. 

It  was  also  shown  that  the  timeframe  of  analysis 
of  Project  Bravo  began  two  months  after  the  basic  design 
of  the  project  system  was  approved.   Examination  of  the 
project  history  revealed  that  the  sub-contracts  for  B 
and  Bp  were  placed  before  this  timeframe,  but  that  the 
sub-contract  for  B_  was  placed  in  the  first  weeks  of  the 
relevant  timeframe  of  analysis  of  this  study;  and  this 
period  is  represented  by  the  diagonal-hatched  area  of 
Figure  7-7.   While  these  periods  may  be  viewed  as  per- 
iods of  uncertainty,  Allen  (1966),  Rosenbloom  and  Wolek 
(1967),  and  Graham  (1967)  have  all  found  that  there  is 
an  increased  utilization  of  all  communication  channels 
in  research  and  development  projects  during  the  initial 
life  of  a  project  when  contracts  and  design  proposals 
are  placed.   Their  findings  appear  to  be  confirmed  again 
by  this  study.   These  periods  can  be  labeled  periods  of 
uncertainty,  but  they  are  expected  periods  of  uncertainty 
and  as  such  are  not  relevant  to  the  analysis  and  examina- 
tion oi  this  study.   The  periods  of  uncertainty  relevant 
to  this  study  were  those  with  uncertainties  arising  from 
unforeseen  or  unexpected  project  difficulties  or  prob- 
lems, and  the  diagonal-hatched  periods  of  Figures  7-1 
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through  7-4  and  Fiqure  7-7  are,  therefore,  not  examined 
separately  in  this  study.   The  data  of  each  of  the  four 
channels  during  this  period,  however,  were  included  as 
part  of  the  general  period  of  certainty,  which  resulted 
in  a  more  powerful  analysis  of  data  and  a  larger  sample. 

Other  items  of  interest  of  the  visual  presenta- 
tions of  the  graphs  include  the  utilization  of  the  face- 
to-face  and  telephone  conversation  channels  during  the 
periods  of  uncertainty.   The  most  apparent  and  discerni- 
ble increases  in  frequency  of  utilization  during  periods 
of  uncertainty  of  every  transacting  set  occurred  in  the 
face-to-face  and  telephone  conversation  channels.   The 
teletype  channels  appeared  to  have  a  general  increase  in 
utilization  during  periods  of  uncertainty,  while  the 
written  correspondence  channel  demonstrated  no  consistent 
pattern  or  trend  in  differences  of  utilization  between 
periods  of  uncertainty  and  periods  of  certainty.   It 
appeared  that  the  greatest  increase  in  freguency  of  uti- 
lization of  the  interpersonal  channels  during  periods  of 
uncertainty  occurred  in  the  face  — to— face1  and  telephone 
conversation  channels,  with  the  teletype  channel  showing 
a  slight  trend  in  increased  utilization  and  the  written 
correspondence  channel  demonstrating  no  apparent  pattern 
or  discernible  differences  between  periods. 

Another  noteworthy  facet  found  in  the  graphical 
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presentations  is  the  gradations  of  increase  and  decrease 
in  frequency  of  utilization  of  the  face-to-face  and 
telephone  conversation  channels  during  periods  of  uncer- 
tainty.  In  general,  it  appeared  that  there  was  a  grad- 
ual increase  in  frequency  of  utilization  of  these  two 
channels  in  the  beginning  weeks  of  the  uncertain  periods, 
a  peak  in  the  later  stages,  and  then  a  rapid  and  sharp 
decline  in  frequency  of  utilization  as  the  periods  end. 
This  consistent  pattern  was  in  general  evidence  in  all 
the  graphical  presentations.   It  indicates  that  there 
was  a  gradual  crescendo  rise  in  the  utilization  of  these 
two  channels  as  the  period  of  uncertainty  was  recognized 
and  progressed,  it  reached  a  high  point,  and  did  not 
taper  off  but  dropped  off  rapidly  and  sharply  as  the 
period  of  uncertainty  terminated. 

Examination  of  the  individual  graphical  presenta- 
tions revealed  several  interesting  possible  relation- 
ships between  the  face-to-face  and  telephone  conversa- 
tion channels  during  periods  of  uncertainty.   There  ap- 
peared to  be  differences  in  utilization  of  these  two 
channels  in  the  second  (33nd  through  36^  weeks)  and 
fourth  (46^  through  53rd  weeks)  periods  of  uncertainty 
in  the  transacting  set  A-« — >-A   of  Figure  7-4.   In  the 
second  period  and  the  later  stages  of  the  fourth  period 
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there  was  little  or  no  utilization  of  the  telephone  con- 
versation channel,  while  during  the  same  respective  time 
periods,  there  was  a  sharp  and  dramatic  increase  in  the 
utilization  of  the  face-to  face  channel.   Figure  7-6 
presents  the  transacting  set  B-* — *~B?  and  shows  the  re- 
verse of  the  above  utilization  pattern  of  the  face-to- 
face  and  telephone  conversation  channels.   The  second 
(  7tb  throuqh  10th  Weeks)  and  fourth  (2  7^  through  30^  weeks) 
periods  of  uncertainty  of  this  transacting  set  indicated 
that  there  was  a  greater  frequency  in  the  utilization  of 
the  telephone  conversation  channel  when  there  was  a  de- 
crease in  the  utilization  of  the  face-to-face  channel. 
In  both  of  these  periods,  there  was  zero  utilization  of 
face-to-face  interaction  and  there  was  a  greater  utili- 
zation in  the  telephone  conversation  channel  as  compared 
with  the  other  periods  of  uncertainty  of  this  set.   It 
appeared,  therefore,  that  there  was  an  inherent  trade-off 
function  between  these  two  channels.   During  periods  of 
uncertainty,  when  I  he  frequency  of  utilization  of  the 
face-to-face  channel  was  low,  there  was  an  apparent  in- 
crease in  the  frequency  of  utilization  of  the  telephone 
conversation  channel.   And  similarly,  when  the  frequency 
of  utilization  of  the  telephone  conversation  channel  was 
slight,  there  appeared  to  be  a  substantial  increase  in 
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the  frequency  of  the  utilization  of  the  face-to-face 
channel  during  periods  of  uncertainty. 

An  interesting  relationship  between  the  different 
transacting  sets  of  organizations  of  the  same  project  is 
graphically  presented  in  Figure  7-8.   This  Figure  presents 
on  one  graph  the  four  sets  of  transacting  organizations  of 
Project  Alpha  and  shows  the  frequency  of  utilization  of 
the  interpersonal  channels  for  the  specific  common  time- 
frame of  weeks  twenty  through  forty.   It  was  noted  earlier 

in  this  chapter  that  A-< — *-A   had  directly  related  periods 

^  m  J  ^ 

of  uncertainty  with  A-< — y-A  ,  A^ — v-A„  ,  and  A_« — >-A      that 
occurred  during  common  timeframes.   Figure  7-8  graphically 
presents  these  common  periods  of  uncertainty.   Table  7-1 

revealed  that  the  period  of  uncertainty  of  A<4 — *-A   oc- 

^  2  m 

curring  during  the  weeks  25  through  28  was  associated 

with  the  technical  difficulties  of  A-< ^A      and  A-« — *-A_ 

2  3  ' 

occurring  during  the  period  of  uncertainty  of  weeks  25 
through  2  7.   It:  also  revealed  that  the  period  of  uncer- 
tainty of  A-« — ^-A   occurring  during  the  weeks  33  through 
36  was  directly  related  to  the  period  of  uncertainty  of 
A-« — >"A   occurring  during  the  weeks  30  through  36.   Figure 
7-8  indicates  that  there  was  an  overall  increase  in  tre- 
quency  of  utilization  of  the  interpersonal  channels  dur- 
ing the  common  periods  of  uncertainties  for  the  relevant 
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FIGURE  7-8 
FREQUENCY  OF  UTILIZATION  DURING  PERIODS  OF  UNCERTAINTY  DIRECTLY 
RELATED  TO  A  PROBLEM  COMMON  TO  THE  TRANSACTING  ORGANIZATIONS 
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sets  of  transacting  organizations.   During  weeks  25 
through  2  7  there  was  an  increase  in  freguency  of  utili- 
zation of  sets  A-* — *-A    A-« — >~A    and,  correspondingly, 

there  was  increase  in  utilization  of  A-< — >-A   during 

m 

weeks  25  through  28.   During  weeks  30  through  36  there 
was  an  increase  in  freguency  of  utilization  of  the  set 
A-* — >-A   and,  correspondingly,  there  was  an  increase  in 
utilization  of  A-<  y-  A   during  weeks  33  through  36.   It 
appeared  that  during  critical  periods  of  uncertainty, 
not  only  was  there  an  increase  in  the  use  of  the  inter- 
personal channels  between  the  prime  organization  and  sub 
organization,  but  there  was  a  directly  related  increase 
in  the  use  of  the  interpersonal  channels  between  the 
prime  organization  and  the  monitoring  organization. 

The  graphs  of  Figures  7-1  through  7-7  visually 
present  the  freguency  of  utilization  of  the  interpersonal 
channels  during  the  specified  timeframes  of  Projects 
Alpha  and  Bravo.   Tables  7-2  and  7-3  present  the  aver- 
age weekly  values  of  freguency  of  utilization  of  the 
channels  of  the  various  sets  of  transacting  organization 
for  periods  of  uncertainty  and  certainty.   The  data  from 
which  the  freguencies  of  these  figures  and  tables  were 
computed  were  measured  on  an  ordinal  scale  and,  there- 
fore, were  not  suitable  for  parametric  testing  methods. 
Additionally,  the  small  size  of  the  sample  which  often 
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occurred  in  the  frequencies  of  the  face-to-face  and 
teletype/teleqram  channels  limited  the  use  of  many  of 
the  non-parametric  tests  such  as  the  Chi  Square  Test. 
Therefore,  a  Kolmogorov  -  Smirnov  one  sample  test  was 
utilized  to  determine  if  the  observed  increases  and 
decreases  in  magnitude  of  the  frequency  of  utilization 
of  a  channel  during  the  project  time  period  were  likely 
on  the  basis  of  chance  or  not  likely  on  the  basis  of 
chance.   For  this  test,  the  given  theoretical  distribu- 
tion of  the  frequencies  of  each  channel  was  a  uniform 
distribution.   The  results  of  this  test  are  presented  in 
Table  7-4.   For  telephone  conversations,  the  observed 
increases  in  magnitude  of  frequency  of  utilization  for 
five  of  the  seven  sets  of  transacting  organizations  were 
either  statistically  significant  or  approached  signifi- 
cance, and  were  not  likely  on  the  basis  of  chance.   For 
face-to-face  and  teletype  channels,  the  observed  increases 
in  magnitude  of  freguency  of  utilization  for  two  of  the 
seven  sets  of  transacting  organizations  were  either  sta- 
tistically significant  or  approached  siqnif icance .   It 
appeared  lhal  the  small  number  of  observed  frequencies 
recorded  (often  n  =  1 ,  2 ,  or  3 )  for  these  two  channels 
somewhat  limited  the  use  of  this  test  and  resulted  in 
the  level  of  significance  of  0.10  or  less  being  diffi- 
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cult  to  reach.   For  the  written  correspondence  channel, 
none  of  the  seven  sets  of  transacting  organizations  were 
statistically  significant  and  only  one  of  the  observed 
increases  in  magnitude  of  frequency  of  utilization  ap- 
proached statistical  significance.   This  was  consistent 
with  the  previous  tables  and  figures  which  showed  appar- 
ent  relative  non-importance  of  the  written  correspond- 
ence channel.   It  appeared,  therefore,  that  the  increases 
and  decreases  in  magnitude  of  the  frequency  of  utiliza- 
tion of  the  telephone  conversation  were  significant, 
that  the  increases  and  decreases  of  the  face-to-face  and 
teletype  channels  were  slightly  on  the  significant  side, 
and  that  the  increases  and  decreases  of  the  written 
correspondence  channel  were  not  significant.   However, 
these  results  were  generally  modest  and  no  consistent 
trend,  with  the  exception  of  the  telephone  conversation 
channel  was  apparent. 

The  analysis  of  the  changes  in  utilization  of 
interpersonal  channels  as  a  function  of  periods  of  proj- 
ect uncertainties  in  the  first  context  discussed  in  the 
introduction  to  this  chapter  is  now  complete.   In  this 
context,  the  differences  in  frequency  of  utilization  of 
each  individual  channel  during  periods  of  uncertainty  and 
certainty  were  examined;  and  the  changes  in  frequency  of 
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each  interpersonal  channel  were  compared  with  the  des- 
ignated periods  of  uncertainties.   The  second  context 
can  now  be  examined.   In  this  context,  channel  utiliza- 
tion was  examined  by  measuring  the  richness  of  communi- 
cation concept  of  each  interpersonal  channel  in  relation 
to  periods  of  uncertainty. 

Tables  7-5  and  7-6  were  constructed  to  aid  in  the 
examination  of  the  second  context.   These  tables  show  the 
percentage  increase  in  utilization  of  each  interpersonal 
channel  of  each  transacting  set  of  organizations  during 
periods  of  uncertainty.   The  averages  computed  for  Tables 
7-2  and  7-3  were  utilized  to  compute  these  percentages. 
In  order  to  compare  differences  in  freguency  of  utiliza- 
tion between  the  four  interpersonal  channels,  each  indi- 
vidual period  of  uncertainty  and  the  combined  period  of 
uncertainty  for  each  transacting  set  was  again  shown 
on  these  tables.   The  average  amount  of  weekly  utiliza- 
tion of  a  channel  during  a  period  of  uncertainty  and  dur- 
inq  a  period  of  certainty  was  shown  on  Tables  7-2  and 
7-3.   Using  these  two  averages,  a  percentage  increase  in 
channel  utilization  between  periods  of  certainty  and  un- 
certainty was  computed.   In  turn,  the  other  three  chan- 
nels '  percentage  increases  during  the  same  period  of 
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uncertainty  were  computed  which  facilitated  the  compari- 
son of  the  percentage  increases  (or  decreases)  of  all 
four  channels  against  one  another. 

The  most  noteworthy  feature  of  these  tables  was 
the  apparent  consistent  richness  pattern  of  channel  usage 
during  periods  of  uncertainty.   It  appeared  that  the 
face-to-face  channel  increased  in  utilization  the  great- 
est amount,  followed  in  order  by  telephone  conversations, 
teletype/telegram  messages,  and  written  correspondence. 
In  thirteen  of  the  sixteen  individual  periods  of  uncer- 
tainty, the  face-to-face  channel  had  the  greatest  percent- 
age increase  in  utilization.   In  eleven  of  the  sixteen 
individual  periods  of  uncertainty,  the  telephone  conver- 
sation channel  had  the  second  highest  percentage  increase 
in  channel  utilization.   In  nins  of  the  sixteen  individ- 
ual periods  of  uncertainty,  the  telephone  channel  had 
the  third  highest  percentage  increase  in  channel  utili- 
zation.  In  one  set  in  which  the  teletype  channel  was 
tied  for  the  highest  percentage  increase  (B-< — ^-B-  )  ,  the 
sample  of  this  channel  was  only  one  (n  =  1).   And  in 
another  set  ( B  <    >-  R  )  in  which  the  teletype  channel  was 
last  in  percentage  increase  for  three  periods  of  uncer- 
tainty, the  sample  of  this  channel  was  only  two  (n  =  2). 
In  twelve  of  the  sixteen  individual  periods  of  uncertainty, 
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the  written  correspondence  channel  was  last  in  the  per- 
centage increase  in  channel  utilization.   The  individual 
periods  of  uncertainty,  then,  appeared  to  indicate  a 
consistent  general  trend  in  the  utilization  of  the  face- 
to-face  channel  the  most,  the  telephone  conversation 
next,  the  teletype  channel  third,  and  the  written  corre- 
spondence the  least  in  utilization. 

This  pattern  was  more  evident  and  pronounced  in 
the  combined  periods  of  uncertainty.   In  seven  out  of 
seven  combined  periods  of  uncertainty,  the  face-to-face 
channel  had  thp  hiqhest  percentage  increase  in  channel 
utilization.   In  six  of  the  seven  combined  periods  of 
uncertainty,  the  telephone  conversation  had  the  second 
highest  percentage  increase  in  channel  utilization.   In 
five  out  of  seven  combined  periods  of  uncertainty,  the 
teletype/telegram  channel  had  the  third  highest  percent- 
age increase  in  channel  utilization,  and  in  six  out  of 
seven  of  the  combined  periods  of  uncertainty,  the  written 
correspondence  channel  was  last  in  the  percentage  in- 
crease in  channel  utilization. 

Considering  the  analysis  of  both  contexts  of 
changes  in  utilization  of  interpersonal  communication 
channels,  the  general  picture  that  emerged  was  one  of  in- 
creasing use  of  interpersonal  channels  during  periods  of 
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uncertainty.   Of  this  increasing  utilization,  the  face- 
to-face  channel  increased  the  greatest  amount,  with  the 
telephone  conversation  channel  second,  the  teletype/tele- 
gram channel  third  and  the  written  correspondence  channel 
utilization  the  least  amount.   The  data  more  often  than 
not  suggested  that  average  weekly  freguency  of  channel 
utilization  during  periods  of  uncertainty  was  higher  than 
during  periods  of  certainty.   The  graphical  presentations 
suggested  a  one-to-one  correspondence  or  correlation  be- 
tween periods  of  uncertainty  and  increased  freguency  of 
utilization  of  the  interpersonal  communication  channels. 
It  also  appeared  that  the  most  discernible  and  largest 
increases  in  freguency  of  utilization  during  periods  of 
uncertainty  occurred  in  the  face-to-face  and  telephone 
conversation  channels.   This  corresponded  with  the  anal- 
ysis of  the  percentage  increases  in  channel  utilization. 
It  appeared  that  when  a  period  of  uncertainty  occurred, 
the  face-to-face  channel  was  utilized  the  most,  the  tele- 
phone conversation  channel  utilized  less  than  face-to- 
face  but  more  than  the  teletype  and  written  correspondence 
channels,  the  teletype  channel  utilized  third     prefer- 
ence, and  the  written  correspondence  channel  utilized  the 
least  of  all  the  channels.   There  were  some  exceptions, 
but  they  were  few  and  appeared  to  be  modest  differences. 
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In  general,  the  above  patterns  of  utilization  appeared 
to  be  consistent  throughout  the  data.   This  investiga- 
tion will  now  proceed  to  examine  Supporting  Hypothesis 
One. 
Test  of  Supporting  Hypothesis  One 

Three  supporting  hypothesis  were  devised  to  test 
specific  premises  concerning  changes  in  the  utilization 
of  interpersonal  communication  channels  between  the 
transacting  organizations  of  a  research  and  development 
project  as  a  function  of  project  uncertainties.   The 
testing  of  the  first  of  the  three  supporting  hypotheses 
will  be  examined  in  the  remainder  of  this  section. 

Supporting  Hypothesis  One  is  as  follows: 

SH-1   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organizations 
is  a  function  of  the  uncertainties  arising 
from  project  problems  such  as:  unforeseen 
or  unexpected  technical,  budgetary,  adminis- 
trative, and  contractual  problems.   It  is 
expected  that  channel  utilization  will  in- 
crease with  the  occurrence  of  any  one  of 
these  types  of  problems  and  that  there  will 
be,  concurrently,  an  increase  in  the  use  of 
the  richer  channels  of  communication. 

There  are  two  contexts  of  changes  in  utilization 
of  the  interpersonal  channels  with  which  this  support- 
ing hypothesis  is  concerned.   One  is  the  expected  increase 
in  channel  utilization  with  the  occurrence  of  any  one  of 
the  unforeseen  or  unexpected  project  problems.   The  second 
is  the  expected  increase  in  the  use  of  the  richer  channels 
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of  cotnn.'inication  during  a  period  of  uncertainty.   Both 
of  these  contexts  were  discussed  in  the  analysis  of  the 
previous  section,  and  it  was  found  that  there  were  ample 
data  in  the  two  sample  projects  for  the  examination  and 
testing  of  these  changes  in  utilization  of  the  interper- 
sonal channels. 

This  supporting  hypothesis  was  considered  con- 
firmed if  it  could  be  shown  that:  (1)  there  was  a  one-to- 
one  correlation  between  periods  of  uncertainty  and  in- 
creased freguency  of  utilization  of  the  interpersonal 
channels,  (2)  the  average  weekly  freguency  of  utiliza- 
tion of  the  individual  channels  of  the  transacting  sets 
was  greater  during  periods  of  uncertainty  than  during 
periods  of  certainty,  and  (3)  the  percentage  increases 
in  utilization  of  the  individual  channels  during  periods 
of  uncertainty  were  progressively  larger  for  the  richer 
communication  channels.   A  detailed  analysis  and  dis- 
cussion of  these  three  criteria  was  performed  in  the 
last  section.   The  data  in  Figures  7-1  through  7-7  re- 
late to  the  first  measure,  the  data  in  Tables  7-2  and 
7-3  relate  to  the  second  measure,  and  the  data  in  Tables 
7-5  and  7-6  relate  to  the  third  measure. 

A  review  of  the  data  in  Figures  7-1  through  7-7 
indicated  that  for  both  individual  and  combined  periods 
of  uncertainty  there  was  a  one-to-one  correspondence  or 
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correlation  between  these  periods  and  increased  frequency 
of  utilization  of  the  interpersonal  communication  chan- 
nels.  A  review  of  Tables  7-2  and  7-3  indicated  that 
average  weekly  frequency  of  channel  utilization  during 
periods  of  uncertainty  was  higher  than  the  average  weekly 
frequency  of  channel  utilization  during  periods  of  cer- 
tainty.  This  was  true  for  all  the  combined  weekly  aver- 
ages of  periods  of  uncertainty  of  Project  Bravo,  and 
for  the  majority  of  the  combined  weekly  averages  of 
periods  of  uncertainty  of  Project  Alpha.   This  was  also 
true  for  thQ  overwhelming  majority  of  the  individual 
periods  of  uncertainty  of  the  four  individual  channels 
of  both  projects.   A  review  of  Tables  7-5  and  7-6  indi- 
cated that  there  was  a  consistent  richness  pattern  of 
channel  utilization  during  periods  of  uncertainty.   For 
both  combined  and  individual  periods  of  uncertainty  it 
was  readily  apparent  that  the  face-to-face  channel  had 
the  highest  percentage  increase  in  channel  utilization 
during  periods  of  uncertainty,  the  telephone  conversa- 
tion channel  was  second,  the  teletype/ toleqram  channel 
third,  and  the  written  correspondence  channel  had  the 
lowest  percentage  increase. 

Table  7-7  summarizes  the  results  of  the  analysis 
and  examination  of  the  data  in  conjunction  with  the  three 
testing  criteria  of  Supporting  Hypothesis  One.   Shown  in 


153 


TABLE  7-7 
SUMMARY  OF  ANALYSIS  OF  SUPPORTING  HYPOTHESIS  ONE 

Sample    Transacting      Channel    Is  there  an  apparent  1 
Organizations  to  1  correlation  betwe 

periods  of  uncertainty 
increased  utilization 
channels? 

F  to  F  Yes 

TC  Yes 

T  Yes 

WC  No 

F  to  F  Yes 

TC  Yes 

T  No 

WC  No 


Project 
Alpha 


F  to  F  Yes 

TC  Yes 

3       T  No 

WC  No 


F  to  F  Yes 

TC  Yes 

T  Yes 

WC  No 


F  to  F  Yes 

TC  Yes 

T  Yes 

WC  Yes 


Project  TC 

Bravo        B-« — *>B 


F  to  F  Yes 

Yes 
2       T  Yes 

WC  Yes 


B-i-«        T 


F  to  F  Yes 

TC  Yes 


WC  Yes 


F  to  F  =  Face  to  Face 

TC      =  Telephone  Conversation 
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TABLE  7-7  (continued) 


Is  the  average  Weekly  Rank  of  channel  according 

frequency  of  utilization  to  greatest  .%  increase  in 

during  periods  of  uncer-  utilization  of  channels 

tainty  higher  than  during  during  periods  of 

periods  of  certainty?  uncertainty 

Yes  1 

Yes  2 

Yes  3 

No  4 

Yes  1 

Yes  2 

No  3 

No  4 

Yes  1 

Yes  2 


No 
No 


o 


Yes  1 

Yes  2 

Yes  3 

Yes  4 


Yes  1 

Yes  2 

Yes  1 

Yes  4 


Yes  1 

Yes  2 

Yes  4 

Yes  3 


Yes  1 

Yes  2 

Yes  4 


T     =  Teletype/Telegram 

WC    =  Written  Correspondence 
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the  table  are: 

1.  Whether  one-to-one  correlation  between 
periods  of  uncertainty  and  increased  fre- 
quency of  utilization  of  channels  was 
apparent. 

2.  Whether  average  weekly  frequency  of  utili- 
zation of  channels  was  higher  during  periods 
of  uncertainty  and  lower  during  periods  of 
certainty . 

3.  The  richness  rank  of  the  channels  of  each 
transacting  set  of  organizations  according 

to  the  greatest  percentage  increase  in  utili- 
zation of  the  channels  during  periods  of  un- 
certainty. 
The  data  in  Table  7-7  showed  an  apparent  one-to- 
one  correlation  in  twenty  one  of  the  twenty  seven  inter- 
organizational  channels.   Of  the  six  inte r-orqani zational 
channels  that  did  not  indicate  a  one-to-one  correlation, 
the  written  correspondence  channel  accounted  for  four  of 
the  instances,  and  the  teletype  channel  the  remaining 
two.   Both  were  the  least  rich  of  the  four  types  of  inter- 
personal communication  channels.   The  table  showed  that 
the  average  weekly  frequency  of  utilization  of  channels 
was  higher  during  periods  of  uncertainty  in  twenty  three 
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of  the  twenty  seven  instances;  and  of  the  four  lower 
averages,  three  occurred  in  the  written  correspondence 
channel,  and  one  occurred  in  the  teletype/telegram 
channel.   The  table  also  showed  that  the  face-to-face 
and  telephone  conversation  channels  ranked  1,  2  in  rich- 
ness utilization  in  all  seven  of  the  transacting  sets 
of  organizations.   Additionally,  in  five  of  the  seven 
sets  f ace-f o-f ace ,  telephone  conversation,  teletype,  and 
written  correspondence  ranked  1,  2,  3,  4  in  the  greatest 
percentage  increase  in  utilization  of  channels  during 
periods  of  uncertainty. 

The  overwhelming  weight  of  evidence,  there  rote, 
supported  the  first  supporting  hypothesis  that  interper- 
sonal channel  utilization  is  a  function  of  the  uncer- 
tainties arisinq  from  unforeseen  or  unexpected  project 
problems.   Supporting  Hypothesis  One  is  considered 
conf i  rmed . 
Summary  and  Discussion 

Reviewing  all  the  data  presented  in  this  chapter 
and  I  he  results  ol   the  analysis  and  testing  ot   the  first 
supporting  hypothesis,  it  was  possible  to  conclude  that 
interpersonal  communication  channel  utilization  between 
transacting  organizations  does  occur  as  a  function  of 
project  problem  uncertainties  in  the  two  projects  examined 
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In  a  few  of  the  individual  channels  within  certain  sets 
of  transactinq  organizations,  these  channel  utilization 
patterns  could  not  be  confirmed.  Nevertheless,  the 
general  picture  that  emerged  was  one  of  increasing  uti- 
lization of  interpersonal  communication  channels  during 
periods  of  uncertainty. 

Additionally,  in  the  few  cases  where  it  was  not 
confirmed  that  channel  utilization  is  a  function  of  un- 
certain periods;  the  majority  of  the  individual  channels 
in  these  cases  were  the  written  correspondence  channels, 
and  the  remaining  channels  were  the  teletype  channels. 
The  latter  is  a  strong  feature  of  the  data  that  emerges 
markedly  and  regularly  throughout  this  analysis  and  ex- 
amination.  The  increased  utilization  and  evident  reli- 
ance on  the  face-to-face  and  telephone  channels  during 
periods  of  uncertainty  emerged  consistently  and  very 
discernibly  as  was  shown  in  the  tables  and  figures  of 
this  chapter.   Table  7-7  showed  that  in  each  transacting 
set  of  organizations  the  face-to-face  and  the  telephone 
conversation  channels  were  the  only  channels  which: 
( 1 )  had  one— to— one  correspondence  between  periods  oi  un- 
certainty and  increased  freguency  of  utilization,  (2) 
had  the  average  weekly  freguency  of  utilization  higher 
during  periods  of  uncertainty  than  during  periods  of 
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certainty,  and  (3)  ranked  1,  2  according  to  the  greatest 
percentage  increase  during  periods  of  uncertainty.   This 
consistent  pattern  of  utilization  of  the  face-to-face 
and  telephone  conversation  channels  directly  corresponded 
with  the  concept  of  richness  of  communication  developed 
in  Chapter  Three. 

The  analysis  of  the  graphical  presentations  illu- 
minated several  interesting  and  possible  channel  utiliza- 
tion characteristics.   In  general,  it  appeared  that  there 
were  definite  qradations  in  the  rate  of  increase  and  de- 
crease of  utilization  of  the  face-to-face  and  telephone 
conversation  channels.   It  was  apparent  that  there  was 
a  gradual  crescendo  rise  in  the  utilization  of  these  two 
channels  as  a  period  of  uncertainty  germinated  and  was 
recognized,  it  continued  the  constant  increase  until  it 
reached  a  high  point,  and  then  dropped  off  rapidly  and 
sharply  as  the  period  of  uncertainty  concluded.   Another 
interesting  characteristic  was  the  apparent  built  in  or 
inherent  trade-off  function  between  the  face-to-face  and 
telephone  conversation  channels  during  periods  of  uncer- 
tainty.  It  appeared  that  there  was  some  necessary  a- 
mount  of  total  channel  utilization  between  the  trans- 
acting organizations  during  these  periods.   When  the 
freguency  of  utilization  of  the  face-to-face  channel  was 
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low,  there  was  an  apparent  increase  in  the  frequency  of 
utilization  of  the  telephone  conversation  channel  during 
these  critical  periods.   And,  similarly,  when  the  fre- 
quency of  utilization  of  the  telephone  conversation 
channel  was  relatively  liqht,  there  appeared  to  be  a 
substantial  increase  in  the  frequency  of  utilization  of 
the  face-to-face  channel  durinq  periods  of  uncertainty. 

Another  interestinq  feature  was  the  inter-rpla- 
tionship  of  communication  patterns  between  prime  organ- 
izations, sub  organizations,  and  a  monitoring  or  directly 
related  organization.   It  appeared  that  when  a  critical 
period  of  uncertainty  arises,  there  was  an  increase  in 
the  qeneral  utilization  of  the  interpersonal  channels 
and  a  marked  and  qreater  increase  in  the  utilization  of 
the  face-to-face  and  telephone  conversation  channels, 
respectively.   These  increases  occurred  not  only  between 
the  prime  orqanization  and  the  relevant  sub  orqanization 
experiencing  the  critical  period  of  uncertainty,  but 
also  occurred  simultaneously  between  the  prime  orqani- 
zation and  the  monitorinq  or  sponsorinq  orqanization. 
The  patterns  ol  communication  utilization  traced  a  sim- 
ilar path  fhrouqh  several  related  transacting  organiza- 
tions during  a  critical  period  of  uncertainty. 

There  were  several  interesting  differences  in 
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the  communication  utilization  patterns  between  the  two 
projects.   There  was  a  greater  amount  of  channel  utili- 
zation over  the  total  project  timeframe  with  the  trans- 
acting organizations  of  Project  Alpha  than  there  was 
with  the  transacting  organizations  of  Project  Bravo. 
This  was  expected  as  the  dollar  size  of  Project  Alpha 
was  four  times  the  size  of  Project  Bravo.   What  was  in- 
teresting, however,  was  the  freguency  of  utilization  of 
the  face-to-face  and  telephone  conversation  channels  of 
Project  Bravo  as  compared  with  Project  Alpha.   In  each 
transacting  set  of  Project  Bravo,  the  increases  in  utili- 
zation of  these  two  channels  was  much  more  discernible 
and  in  evidence  than  in  the  transacting  sets  of  Project 
Alpha.   In  fact,  all  of  the  combined  weekly  averages  of 
freguency  of  utilization  for  periods  of  uncertainty  of 
each  type  of  channel  and  for  each  set  of  transacting  or- 
ganizations of  Project  Bravo  were  higher  than  the  aver- 
ages for  periods  of  certainty.   While  in  Project  Alpha, 
the  same  pattern  was  only  true  for  one  of  the  four  trans- 
acting sets  of  organizations.   Perhaps  the  most  distinc- 
tive feature  was  the  comparison  of  the  percentage  in- 
creases of  the  face-to-face  channels  between  the  two 
projects  during  periods  of  uncertainty.   The  percentage 
increases  in  utilization  of  the  face-to-face  channel  were 
higher  in  every  set  of  transacting  organizations  of  Project 
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Bravo  in  comparison  with  the  face-to-face  percentage  in- 
creases for  the  transacting  organizations  of  Project 
Alpha. 

It  will  be  recalled  that  the  prime  organization 
of  Project  Bravo  was  located  in  a  relatively  small  metro- 
politan city  which  was  neither  a  communication  nor  trans- 
portation center  and  was  not  a  stop  on  the  important  or 
major  air  transportation  routes.   Project  Alpha,  on  the 
other  hand,  was  a  large  contract  and  the  prime  organiza- 
tion was  located  in  a  large  industrial  metropolitan  area 
which  was  one  of  the  nation's  major  transportation  and 
communication  centers.   The  weight  of  the  evidence  present- 
ed in  this  chapter  supported  and  confirmed  that  the  utili- 
zation of  interpersonal  communication  channels  was  a  func- 
tion of  project  problem  uncertainties,  in  the  casp  of 
Project  Alpha.   However,  the  analysis  and  examination  of 
the  data  of  Project  Bravo  confirmed,  a  fortiori,  that 
though  factors  existed  that  act  to  limit  face-to-face  com- 
munication, such  as  the  relative  small  dollar  size  of  the 
contraci  and  th<=  location  of  the  prime  organization  in  a 
small  city  not  on  a  major  transportation  route,  the  uti- 
lization of  interpersonal  channels  is  still  a  function  of 
project  problem  uncertainties.   In  spite  of  the  inherent 
air  transportation  restrictions,  the  transacting  sets  of 
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Project-  Bravo  utilized  the  face-to-face  channel  ho  a 
comparative  greater  extent  than  the  transacting  organi- 
zations of  Project  Alpha. 


CHAPTER  EIGHT 

INTERPERSONAL  COMMUNICATION  CHANNEL  UTILIZATION  AS  A 
FUNCTION  OF  OTHER  RELEVANT  PROJECT  UNCERTAINTIES 

Introduction 

Is  there  a  relationship  between  other  types  of 
project  uncertainties  or  factors  and  the  utilization  of 
interpersonal  communication  channels  between  the  trans- 
acting organizations  of  a  research  and  development  proj- 
ect?  This  general  guestion  was  examined  by  answering 
two  more  specific  guestions:  (1)  Does  the  determinability 
and  complexity  of  products  or  services  between  the  trans- 
acting project  organizations  relate  to  the  utilization 
of  the  interpersonal  communication  channels?   (2)  Is  In- 
terpersonal channel  utilization  between  project  organi- 
zations related  to  the  nature  and  characteristics  of  in- 
ter-organ i  zational  relationships? 

Changes  in  channel  utilization  as  a  function  of 
these  types  of  uncertainties  or  factors  were  examined  in 
terms  of  three  measures.   For  the  first,  utilization  was 
examined  by  computing  the  combined  weekly  average  of 
freguency  of  utilization  of  the  four  channels  of  each 
set  of  transacting  organizations  during  periods  of  prob- 
lem uncertainties  and  comparing  these  averages  among  the 
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transacting  organizations  of  each  project.   This  measure- 
ment was  similar  to  that  discussed  and  utilized  in  the 
previous  chapter.   The  second  measure  was  also  similar 
to  the  second  measure  discussed  in  Chapter  Seven.   In 
this  measure,  channel  utilization  was  examined  by  meas- 
uring the  richness  of  communication  aspect  of  each  inter- 
personal channel.   The  percentage  changes  in  freguency  of 
each  of  the  four  channels  during  the  combined  periods  of 
uncertainty  were  compared  with  one  another  and  the  other 
transacting  organizations  to  examine  the  differences  in 
the  relative  utilization  of  the  interpersonal  communica- 
tion channels  between  transacting  sets  of  organizations. 
For  the  third  measure,  the  volume  of  channel  utilization 
was  examined.   In  this  situation,  the  total  number  of 
utilization  instances  of  each  of  the  four  interpersonal 
channels  for  each  transacting  set  during  the  timespan  of 
the  project  was  measured,  and  the  values  of  each  trans- 
acting organization  set  were  compared  with  one  another. 

In  the  following  sections  of  this  chapter,  after 
a  brief  discussion  of  the  measurement  of  determinabi li ty 
of  products  or  services  and  the  measurement  of  a  limited 
number  of  inter-organizational  relationships,  the  data 
are  presented  and  discussed  in  terms  of  these  measure- 
ments and  the  utilization  of  the  interpersonal  channels. 
Supporting  Hypotheses  Two  and  Three  are  then  discussed 
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in  terms  of  the  extent  to  which  the  data  support  them. 

The  chapter  closes  with  a  summary  and  discussion  of  the 

relevant  findings  and  additional  possible  relevant  factors 

and  uncertainties  related  to  channel  utilization. 

The  Measurement  of  Determinability  and  Inter-Organizational 

Relationships 

Two  variables  were  examined  and  measured  in  this 
chapter.   The  first  of  these  was  the  determinability  and 
complexity  of  products  or  services  furnished  by  the  sub 
orqanizations  to  the  prime  organization  of  each  project. 
This  uncertainty  or  factor  is  concerned  with  the  determi- 
nate degree  or  character  of  the  product  or  service.   Is 
it  a  product  thai  has  exact  limits,  is  definite  or  fixed, 
a  routine  or  catalogue  type  of  item;  or  is  it  undetermi- 
nable, non-routine,  a  one-of-a-kind,  never  before  devel- 
oped type  of  product  or  service? 

To  evaluate  the  variation  in  this  uncertainty, 
the  project  manager  and  relevant  project  personnel  were 
asked  the  following  question  during  an  interview  concern- 
ing the  product  or  service  rendered  by  a  sub  organization: 

1.   A  dichotimization  might  be  made  concerning  the 
determinability  and  complexity  of  products  or 
services  rendered  to  you  by  the  sub  organiza- 
tion.  How  would  you  describe  this  variable 
along  the  following  spectrum? 
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Determinable 
Routine 
Catalogue  Item 


Undeterminable 

Non-routine 

One-of-a-kind 


This  was  not  an  exact  measurement,  as  the  scale 
incorporated  in  the  question  was  an  ordinal  scale.   This 
was  not  a  truly  quantitative  scale  but  incorporated  only 
the  relation  of  equivalence  and  "greater  than"  or"higher 
than".   Therefore,  the  measurements  obtained  from  this 
variable  were  not  exact  indicies  or  numerical  values  but 
were  orderings  or  rankings  of  sub  organizations  and  as 
such  limit  the  transformation  of  the  information  obtain- 
ed up  to  a  monotonic  transformation. 

The  second  variable  examined  and  measured  was 
the  inter-organizational  relationships  between  the  prime 
organization  and  the  sub  organizations  of  a  project.   Two 
types  of  relationships  were  investigated.   One  was  the 
degree  of  prior  relationships  between  transacting  organi- 
zations.  Was  this  the  first  business  transaction  between 
the  two  organizations  or  had  there  been  numerous  prior 
dealings  or  contracts  between  the  organizations?   To  eval- 
uate this  type  of  inter-organizational  relationship  the 
prime  organization  was  interviewed  concerning  relation- 
ships with  sub  organizations  and  asked  the  following  ques- 
tion : 
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1.   To  what  extent  have  you  had  prior  business 

transactions  or  contracts  with  the  sub  organ- 
ization? 


Numerous  prior 
transaction,  a  well 
established  prior 
relationship 


First  business 
transaction,  no 
prior  relation- 
ship 


12       3       4       5       6       7 
The  second  type  of  inter-organizational  relation- 
ship related  to  the  degree  and  characteristics  of  busi- 
ness dependability  and  reliability  established  between 
the  prime  organization  and  sub  organizations.   Did  the 
sub  organization  meet  its  promises  and  conduct,  its  trans- 
actions in  a  reliable  and  above-board  manner?   To  eval- 
uate this  relationship,  the  prime  organization  was  asked 
the  following  guestion: 

2.   A  rough  dichotimization  might  be  made  con- 
cerning the  business  practices  and  reliabil- 
ity of  the  sub  organization.   How  would  you 
describe  this  variable  along  the  following 
spectrum? 


Excellent  reliability 
and  hi*gh  confidence 
in  business  practices 


Poor  business' 
practices,  not 
dependable , 
unreliable 
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As  with  the  first  uncertainty  or  factor  of  deter- 
minability,  the  measurement  scale  of  the  two  types  of 
inter-organizational  relationships  was  not  a  truly  quan- 
titative scale  but  an  ordinal  scale  of  preferences  or 
ordering. 
Analysis  of  Data 

The  measurement  results  showing  the  ordering  and 
preference  rankings  among  the  sub-organizations  of  each 
project  for  the  two  types  of  uncertainties  or  factors 
relevant  to  interpersonal  channel  utilization  are  shown 
in  Table  8-1. 

Several  interesting  patterns  or  features  are 
exhibited  by  the  data  in  this  table.   There  was  a  general 
consistent  ordering  or  preference  ranking  between  the 
transacting  sub  organizations  for  each  type  of  uncertain- 
ty.  Sub  organization  A   had  the  highest  ranking  among 
the  sub  organizations  of  Project  Alpha  for  each  type  of 
uncertainty  or  factor.   It  was  followed  in  order  by  A~ 
and  then  A_,  thereby  resulting  in  the  ranking  order  from 
high  to  low  of  A  ,  A_ ,  A   for  each  type  of  uncertainty. 
The  sub  organizations  of  Project  Bravo  did  not  follow  as 
consistent  a  pattern  as  those  of  Project  Alpha.   This 
was  due  to  the  measurements  of  equivalence  for  the  second 
type  of  uncertainty.   In  the  measurement  of  the  extent  of 


169 


Q 
< 

H 
XJ 
H 
CQ 
< 
2 


rx 
W 
H 

CJ 
Q 

O 

en 
W 
H 
Eh 
2 

H 
< 

00      U 

u 


IX 

o 

o 

H 
Eh 
< 
H 
OS 
< 
> 

X 
Eh 

(X 
O 

Eh 
2 


[J 


en 


en 

O 
H 
Eh 
< 
N 
H 

< 
O 
OS 

o 

o 
s: 

H 
Eh 
(J 
< 
tn 
2 


< 

rx 

Eh 

rx 

Eh 
W 
PQ 

en 

3d 
en 

O 

H 
Eh 


fX 
X) 

£ 

O 
H 
H 
< 
N 
H 

is 

< 
O 
OS 

o 

I 

fX 

w 

Eh 
H 


ID 


in 


<tf 


ro 


CM 


>i 

-P 

c 

•H 

rO 
-P 

<U 

u 
C 
E> 

O 

QJ 

a 

Eh 


-P 

u 

(D 

•<— > 
O 
M 

0, 


T3 

C 

CD 

•H 

C  ^ 

•H 

1 

-P 

rd 

P 

1 

O  4h 

rx 

O 

i 

1 

C 

<u 

o 

c 

2  O 


QJ 

.-H 
XI 

rd 
c 

•H    (D 

e  c 

Jh-H 
<U  -P 

-P  P 

<u  o 

Q  rx 


CM 


ro 


a. 
xj 
< 


CM 


CQ 


ro 


CQ 


CQ 


O 
> 

U 

CQ 


0) 

4h 

u 

O 

•H 

>i 

> 

-P 

>i  J- 

•H 

-P 

QJ 

i-H 

■H 

en 

•H 

X 

X 

QJ 

u 

rd 

t-< 

o 

C 

D, 

•H 

6  4 

e 

0 

u 

M  u 

p 

<u 

TD 

4J 

-a 

0 

CD 

c 

U 

Q 

a) 

Qi 

'• 


m 

to 

cd    •» 

a 

c  c 

to  -H 

•H    O 

P  X 

co  -H 

O  to 

P  -P 

•H    C 

XI   U 

>   0 

fd 

CD  >H 

-P    (0 

M  X> 

10    C 

Q«  fd 

M   fd 

rH 

•H    M 

O   0) 

IX  -P 

c:  u 

a 

•H 

TJ  X 

fd    CD 

in 

u 

£ 

C 

o 

•>  to 

o 

H 

en  «h 

■H 

M 

CH4J 

a  c 

rd 

tI    (OH 

tO 

-P  -P 

<D 

0 

U    W 

U 

o 

<D 
E 

2 


rd  fD 

V) 

C  rH 

fd  tH 

^  CD 

P   5 


u 
o 

•H 
Li 

a 


CM 


ro 


•J 


0] 

c 

o 

w 

•H 

0 

4-' 

o 

u 

•H 

fd 

> 

in 

CD 

c 

u 

rd 

CL, 

ti 

Eh 

Mh 

o 

to 

in 

-p 

a 

c 

c 

cu 

•H 

-P  to 
X  P 
Cd  PQ 


to 

to 

CD 

C      ~  <1) 

H     CM      CO 

•H    WH 

CQ      CQ      CQ 

W    CD  X) 

3   U   (d 

•Q.J.H 

Sh    U   <D 

O   fd   M 

O   U   C 

(h  a  p 

o 
> 


CQ 


in 

to 

a> 

c 

X) 

•rH 

C 

w 

rd 

>^ 

a 

-p 

X 

>t-H 

-P 

rH 

■p 

•H 

•H 

C  rH 

fi 

OJ  «H 

fH 
rH 

fl 

c 

<D  «H 

<D 

O  rH 

a 

X 

CD 

<D 

CJ 

M 

TD 

CM 


ro 


CM 

CQ 


ro 


CQ 


XI 
< 


CQ 


O 
> 

< 
rx 


0) 

C 

u 

X) 

•rH 

•H 

c 

P 

rd 

>i  u 

-p 

ro 

>1T- 

U 

-p 

r-H 

cu 

•H 

•r-l 

H 

X^ 

10 

•H 

rd 

10 

X)  *o 

OJ 

rd 

C 

c 

•H 

QJ 

•H 

rH 

o. 

in 

CD 

QJ 

P 

rx 

O 

CQ 

170 


previous  business  transactions,  sub  organizations  B  ,  B~  , 
and  B„  were  given  equivalent  rankings,  as  all  of  them 
have  no  previous  business  dealings  or  transactions  with 
prime  organization  B„   In  each  type  of  uncertainty  or 
factor,  sub  organization  B~  was  either  the  highest  rank- 
ing or  tied  for  the  highest  ranking,  and  a  mild  pattern 
of  ordering  of  B~  ,  B_,  and  B.  was  exhibited. 

Changes  in  channel  utilization  as  a  function  of 
these  types  of  uncertainties  or  factors  were  analyzed  in 
terms  of  three  different  measures.   The  data  were  basically 
th<°  same  as  those  utilized  in  Chapter  Seven  pxc^pt  for  the 
addition  of  the  volume  of  utilization.   The  timeframe  or 
span  of  the  project's  life  examined  was  modified  in  the 
case  of  Project  Alpha,  however.   Because  the  contract 
ith  A   was  terminated  at  the  end  of  the  thirty-sixth  week, 


w 


the  timeframe  examined  for  A-* — ^-Ai  was  still  the  first 
Thirty-six   weeks.   The  eighty  week  timeframe  for  Ah — *-A_ 
and  A.<  >  A   was  modified  to  this  first  thirty-six  week 
timespan  in  order  to  allow  the  comparison  of  volume  of 
instances  of  communication,  as  well  as  the  other  contexts 
of  channel  utilization,  between  the  sub  organizations  A 
A_,  and  A   of  Project  Alpha.   The  project  timespan  exam- 
ined for  Project  Alpha  was,  therefore,  the  first  thirty- 
six  weeks  for  which  the  data  was  collected.   The  forty 
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week  timespan  of  Project  Bravo,  which  was  examined  in 
Chapter  Seven,  remained  the  same. 

In  the  first  measure  of  changes  in  channel  utili- 
zation, the  average  frequency  of  channel  utilization  for 
each  set  of  transacting  organizations  during  their  re- 
spective combined  periods  of  uncertainty  and  during  their 
period  of  certainty  were  computed.   These  data  are  in- 
cluded in  Tables  8-2  and  8-3.   The  column  "Xuc"  shows 
the  combined  average  frequency  per  week  of  each  of  the 
four  interpersonal  channels  for  each  transacting  organ- 
ization set  during  periods  of  uncertainty.   The  column 
"Total  Xuc"  shows  the  total  of  the  combined  average  week- 
ly frequencies  of  the  four  channels  for  each  respective 
set  of  transacting  organizations. 

The  most  distinctive  feature  of  these  data  were 
the  differences  in  interpersonal  channel  utilization  be- 
tween the  transacting  sets  of  each  project.   The  compari- 
son of  the  face-to-face  channel  within  Project  Alpha 
indicated  that  A-*— *-A   had  the  highest  combined  average 
weekly  frequency  of  this  channel  during  periods  of  uncer- 
tainty, followed  by  A-<  >- A?  and  A ■-<  v  A  .   Each  channel 
was  compared  in  the  same  manner  among  the  three  transact- 
ing sets.   The  other  three  channels  followed  the  same 
patterns  as  the  face-to-face  channel,  and  the  data  indi- 
cated that  A-<  v  A   had  the  highest  combined  weekly  average, 
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followed  by  A-<  »-A~  and  A-4 — *~A    ,  respectively.   The  total 
value  of  the  combined  weekly  averages  for  each  transacting 
set  of  Project  Alpha  also  was  consistent  with  the  individ- 
ual channel  comparisons.   These  values  indicated,  again, 
that  A-« — y-A   had  the  highest  average  of  freguency  of  uti- 
lization of  all  four  channels  combined  during  periods  of 
uncertainty,  followed  by  A-^ — y-A?  and  A.<  >  A  . 

These  same  data  are  presented  in  a  different  for- 
mat in  Table  8-4.   This  table  presents  the  relative  rank- 
ing of  each  transacting  set  of  organizations  by  project 
according  to  the  combined  average  weekly  freguency  of  each 
interpersonal  channel  and  the  total  of  all  four  channels 
of  each  transacting  set.   This  table  indicates  that  the 
ranking  of  the  transacting  sets  of  Project  Alpha,  accord- 
ing to  the  utilization  of  the  face-to-face,  telephone  con- 
versation, and  teletype  channels,  was  A-< — y-A  ,  A  ■<  >  A-  , 
and  A-*->- A   in  the  respective  ranking  order  of  1,  2,  3. 
Because  the  written  channel  had  a  zero  weekly  average  val- 
ue for  A-<  >-Ap  and  A^ — >-A_,  the  ranking  of  this  channel 
was  A-<  V-A   ranked  one,  and  A-« — >-A„  and  A   tied  for  second 
order.   The  total  average  values  also  indicated  that  A  , 
A? ,  and  A_  ranked  1,  2,  and  3,  respectively,  according  to 
the  total  freguency  of  utilization  of  all  four  channels 
during  periods  of  uncertainty. 
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The  data  of  combined  weekly  averages  of  frequency 
of  utilization  of  Project  Bravo  did  not  indicate  the 
consistent  ranking  or  ordering  trends  between  sub  organ- 
izations as  the  data  of  Project  Alpha  did.   Tables  8-2, 
8-3,  and  8-4  indicate  that  each  of  the  four  interpersonal 
channels  had  a  different  ranking  order  in  its  utiliza- 
tion between  the  sub  organizations  B.  ,  Bp  ,  and  B_.   The 
ranking  order  of  the  total  combined  weekly  averages,  how- 
ever, was  the  same  as  that  of  the  telephone  conversation 
channel.   For  these  two  columns  the  ranking  of  the  trans- 
acting organizations  appeared  to  be  B  ■<  >  Bp  first,  B-< — >~Bo 
second,  and  B-y  >■  B   third. 

The  second  measure  of  changes  in  interpersonal 
channel  utilization  consisted  of  comparing  the  percentage 
increases  in  utilization  of  each  interpersonal  channel 
between  the  transacting  organization  of  each  project. 
Tables  8-2,  8-3,  and  8-4  present  this  data  under  the  col- 
umns "percentage  increase".   Examination  of  these  tables 
shows  that  there  were  mild  ranking  or  ordering  patterns 
among  the  transacting  organizations  of  Project  Alpha  and 
Project  Bravo.   It  appeared  that  in  Project  Alpha,  A<  >  Ap 
was  generally  ranked  number  one  in  the  highest  percentage 
increase  in  utilization  of  interpersonal  channels  between 
the  sub  organizations.   In  both  the  face-to-face  and 
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telephone  conversation  channels,  A»  ranked  first,  A 
ranked  second,  and  A   ranked  third.   In  the  teletype  chan- 
nel the  position  of  A   and  A   were  reversed,  and  in  the 
written  correspondence  channel,  there  was  no  ordering  or 
ranking  available  from  the  data.   It  appeared,  therefore, 
that  the  general  ranking  order  of  sub  organizations  of 
Project  Alpha  for  this  context  was  A~  first,  A   second, 
and  A   third. 

The  comparison  of  percentage  increases  in  utili- 
zation of  channels  between  the  sub  organizations  of  Proj- 
ect Bravo  also  indicated  an  apparent  mild  pattern  of 
ordering  or  ranking.   The  greatest  percentage  increases 
occurred  in  the  face-to-face  and  telephone  conversation 
channels,  and  the  ranking  of  the  transacting  organiza- 
tions according  to  these  figures  was  Bp  first,  B   second, 
and  B~  third.   This  was  not  a  strong  consistent  pattern 
for  all  four  interpersonal  channels,  but  it  was  apparent 
in  the  richest  of  the  four  channels,  the  face-to-face 
and  telephone  conversation  channels. 

In  the  last  of  the  three  measures  of  changes  in 
channel  utilization  between  the  transacting  organizations 
of  the  projects,  the  volume  of  channel  utilization  was 
examined.   Again  Tables  8-2,  8-3,  and  8-4  present  the 
data  to  be  analyzed  in  this  context  under  the  columns 
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"volume"  and  "total  volume".   In  this  context  the  total 
number  of  instances  of  channel  utilization  for  each  of 
the  four  channels  for  each  transacting  set  of  organiza- 
tions was  recorded.   In  addition,  the  total  number  of 
instances  of  communication  for  the  four  channels  combined 
for  each  transacting  organization  was  recorded  and  the 
comparison  of  these  volume  values  between  the  sub  organ- 
izations of  a  project  was  made. 

It  appears  that  there  was  a  consistent  ordering 
or  ranking  pattern  in  relation  to  the  volume  of  the  indi- 
vidual channels  for  the  sub  organizations  of  Project  Alpha, 
In  all  four  interpersonal  channels,  A^  >-  A   ranked  first, 
and  in  three  of  the  four  interpersonal  channels,  A  ■<  >-  A~ 
ranked  second.   It  was  apparent,  therefore,  that  the  rank- 
ing according  to  the  volume  of  utilization  of  each  indi- 
vidual channel  was  A   first,  A„  second,  and  A   third. 
This  same  ordering  pattern  held  true  for  the  total  volume 
of  all  four  interpersonal  channels  of  each  sub  organiza- 
tion combined.   The  ranking  or  ordering  according  to 
these  values  was  also  A   first,  A~    second,  and  A   third. 

There  was  also  a  general  ordering  pattern  of  the 
transacting  organizations  of  Project  Bravo  according  to 
the  individual  interpersonal  channel  volume  values.   In 
three  of  the  four  individual  channels,  the  transacting 
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set  B-< — *~R?  ranked  first.   In  three  of  the  four  individ- 
ual channels,  the  transacting  set  B-< — *~Bo  ranked  either 
second  or  first.   It  appeared,  therefore,  that  the  order- 
ing or  ranking  according  to  the  volume  of  instances  of 
utilization  of  each  of  the  four  interpersonal  channels 
was  Bp  first,  B_  second,  and  B..  third.   Analysis  of  the 
total  volume  of  all  four  interpersonal  channels  of  each 
sub  organization  combined  bore  out  this  same  general  and 
consistent  pattern  of  ordering.   The  volume  values  indi- 
cated that  among  the  sub  organizations  of  Project  Bravo, 
B„  ranked  first,  B_  second,  and  B.  third. 

Considering  the  analysis  of  the  three  measures  of 
changes  of  utilization  patterns  between  the  transacting 
sets  of  organizations  of  each  project,  the  general  picture 
that  emerged  was  one  of  consistent  patterns  of  ordering 
or  ranking  among  the  sub  organizations  of  each  project 
according  to  the  values  of  the  three  measures  presented. 
Table  8-4  indicated  that  the  general  ordering  of  the  sub 
organizations  of  Project  Alpha  was  A   first,  A~  second, 
and  A   third.   This  ordering  was  apparent  in  relation  to 
both  the  values  of  average  freguency  of  utilization  and 
the  volume  of  instances  of  utilization.   The  first  and 
second  ranking  positions  were  reversed  for  A   and  A?  ac- 
cording to  the  percentage  increase  values.   The  data  for 
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Project  Bravo  also  indicated  a  general  ordering  or  rank- 
ing pattern  among  the  sub  organizations.   In  relation  to 
the  total  combined  values  of  both  the  average  weekly  fre- 
guency  of  utilization  and  the  volume  of  utilization  the 
ordering  was  B~  first,  B_  second,  and  B..  third.   In  rela- 
tion to  the  percentage  increase,  B~  still  ranked  first 
with  B   second  and  B_  third. 

Therefore,  the  general  ranking  or  ordering  of 
project  sub  organizations  for  Project  Alpha  was  A   first, 
A„  second  and  A   third  and  for  Project  Bravo  was  B~ 
first,  B„  second,  and  B   third.   This  investigation  will 
now  proceed  to  examine  Supporting  Hypotheses  Two  and 
Three. 
Test  of  Supporting  Hypotheses  Two  and  Three 

Supporting  Hypotheses  Two  and  Three  were  similar 
in  nature  in  that  they  both  were  concerned  with  factors 
or  similar  types  of  uncertainties  that  affect  the  rela- 
tive amount  of  utilization  between  different  sub  organi- 
zations of  a  research  and  development  project.   They  were 
concerned  with  factors  or  uncertainties  that  result  in 
channel  utilization  between  the  prime  organization  and  a 
specific  sub  organization  being  higher  or  lower  than  the 
channel  utilization  between  the  prime  organization  and  a 
different  sub  organization.   This  was  a  completely  different 
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facet-  of  channel  utilization  and  a  different  category 
of  uncerhainty  than  those  which  were  examined  and  tested 
in  the  investigation  of  Supporting  Hypothesis  One.   In 
the  first  supporting  hypothesis,  channel  utilization  was 
examined  in  relation  to  the  category  of  uncertainties 
arising  from  unforeseen  or  unexpected  project  problems 
between  a  prime  organization  and  a  sub  organization  only. 
This  first  hypothesis  was  concerned  with  the  differences 
in  utilization  within  one  set  of  transacting  organizations 
caused  by  relevant  project  problem  uncertainbies .   It  was 
not  concerned  with  comparing  one  set  of  transacting  or- 
ganizations with  another  set  of  transacting  organizations 
to  determine  factors  or  uncertainties  which  affect  all 
transacting  sets  and  account  for  relative  differences  in 
channel  utilization  between  sets  of  organizations.   It 
is  with  these  factors  or  similar  types  of  uncertainties 
that  the  second  and  third  supporting  hypotheses  dealt. 

The  second  and  third  supporting  hypotheses  are  as 
f ol lows : 

SH~2   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organizations 
is  a  function  of  the  variation  in  determin- 
ability  and  complexity  of  products  or  serv- 
ices.  It  is  expected  that  for  a  non-routine, 
one-of-a-kind,  undeterminable  product  or 
service,  the  volume,  f reguency ,  and  richness 
of  communication  channels  will  be  higher 
than  for  a  routine,  catalogue,  or  highly  de- 
terminable product  or  service. 
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SH-3   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organiza- 
tions is  a  function  of  the  nature  and 
length  of  the  inter-organizational  rela- 
tionships between  the  project  personnel  of 
the  prime  organization  and  the  various  sub 
organizations.   It  is  expected  that  a  prior 
established  relationship  or  one  of  excel- 
lent business  reliability  and  dependability- 
will  result  in  lower  volume,  frequency,  and 
richness  of  communication  channels  than  for 
a  new  relationship  or  one  of  poor  business 
practices  or  reliability. 

The  analysis  of  the  data  in  Tables  8-1,  8-2,  8-3, 
and  8-4  shows  several  interesting  relationships  between  ' 
the  variables.   Table  8-1  indicates  that  the  general  or- 
dering or  ranking  of  sub  organizations  within  a  project 
was  the  same  for  both  the  factors  or  uncertainties  of 
determinability  of  product  and  inter-organizational  re- 
lationships.  A  sub  organization,  such  as  A  ,  which  rank- 
ed highest  in  the  variable  of  determinability  of  product 
also  ranked  highest  in  the  inter-organizational  relation- 
ship variables,  A   ranked  second,  and  A   third.   A  similar 
ordering  pattern  between  the  two  variables  was  also  appar- 
ent for  the  sub  organizations  of  Project  Bravo.   Tables 
8-2,  8-3,  and  8-4  have  indicated  that  there  was  a  consis- 
tent pattern  of  ranking  of  sub  organizations  among  the 
three  measures  of  utilization  examined,  and  that  these 
same  three  measures  of  utilization  were  used  in  the  exam- 
ination and  analysis  of  both  of  the  uncertainties  or 
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variables  of  Supporting  Hypotheses  Two  and  Three. 

A  closer  examination  of  the  two  independent  vari- 
ables, factors,  or  uncertainties  of  these  two  supporting 
hypotheses  indicated  that  they  were  not  completely  inde- 
pendent; and  that  these  two  variables  of  determinability 
of  product  and  inter-organizational  relationships  were 
probably  only  two  of  a  possible  number  of  factors  or 
variables  which  affected  the  degree  of  channel  utiliza- 
tion patterns  between  different  sets  of  transacting  or- 
ganizations of  a  common  project.   The  degree  of  channel 
utilization  patterns  were  the  measurements  and  rankings 
of  the  three  contexts  analyzed  in  this  chapter. 

An  examination  of  the  analysis  of  Projects  Alpha 
and  Bravo  indicated  that  there  was  a  one-to-one  correla- 
tion between  the  rankings  of  the  sub  organizations  for 
the  factor  of  determinability  and  the  context  of  channel 
utilization  of  total  volume.   There  was  also  an  apparent 
one-to-one  correlation  between  total  volume  and  the  rank- 
ings of  the  factor  of  business  dependability  and  relia- 
bility relationships.   A  simple  computation  of  a  Kendall 
partial  rank  correlation  between  total  volume  and  deter- 
minability of  product,  partialling  out  the  effect  of 
business  relationships  revealed  that  the  partial  rank 
correlation  was  zero.   This  resulted  in  the  analysis  not 
being  able  to  conclude  that  the  relation  between  total 
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volume  and  product  determinability  was  independent  or 
relatively  independent  of  the  influence  of  business  re- 
lationships . 

Therefore,  it  could  not  be  assumed  that  the  vari- 
ables or  factors  of  determinability  of  product  and  inter- 
organizational  relationships  were  uncorrelated  or  were 
independently  acting  on  the  degree  of  channel  utilization 
between  different  sets  of  transacting  organizations  of 
a  common  project.   Because  this  study  was  a  field  or 
natural  study  and  not  an  experimental  study,  it  was  not 
possible  to  attribute  the  differences  or  presence  of  vol- 
ume of  utilization  to  only  one  of  the  factors  or  uncer- 
tainties since  the  other  factor  or  uncertainty  was  not 
controlled  or  held  constant  but  was  allowed  to  vary. 
Additionally,  because  the  factors  or  variables  of  deter- 
minability of  product  and  inter-organizational  relation- 
ships were  only  two  of  a  number  of  possible  factors  which 
influenced  the  degree  of  channel  utilization,  it  was  not 
possible  to  determine  how  much  of  the  variance  in  channel 
utilization  between  differing  sets  of  transacting  organ- 
izations these  two  factors  or  variables  alone  accounted 
for. 

In  the  original  design  of  this  study  it  was  planned 
to  examine  and  test  Supporting  Hypotheses  Two  and  Three 
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separately.   The  analysis  of  the  data  presented  in  this 
chapter,  however,  indicated  that  it  could  not  be  assumed 
that  the  two  types  of  uncertainties  or  factors  of  these 
supporting  hypotheses  were  uncorrelated  or  acted  inde- 
pendently on  the  degree  of  channel  utilization  between 
the  differing  sets  of  transacting  organizations.   Further- 
more, as  was  discussed  above,  the  two  factors  or  uncer- 
tainties taken  together  could  not  be  proved  to  be  the 
causal  factors  in  the  varying  utilization  of  interpersonal 
channels  because  it  was  not  possible,  in  the  scope  of  this 
study,  to  determine  how  much  of  the  variance  in  channel 
utilization  between  differing  sets  of  transacting  organi- 
zations these  two  factors  or  uncertainties  alone  accounted 
for.   Therefore,  it  was  not  possible  to  test  these  hypth- 
eses  separately  or  together  as  they  could  not  be  method- 
ologically or  statistically  confirmed.   It  was  possible, 
however,  to  examine  the  variables  of  these  two  supporting 
hypotheses  to  see  if  they  exhibited  any  strong  or  weak 
tendencies  to  influence  or  affect  the  degree  of  channel 
utilization  between  the  different  sets  of  transacting 
organizations,  and  if  they  tended  to  be  supportive  or 
non-supportive  of  the  predicted  relationships. 

Supporting  Hypothesis  Two  was  concerned  with  the 
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factor  or  uncertainty  of  determinabi lity  of  product  or 
service.   It  was  predicted  that  for  a  non-routine,  one- 
of-a-kind,  undeterminable  product,  the  volume,  frequency, 
and  richness  of  communication  channels  would  be  higher 
than  for  a  routine,  catalogue,  or  highly  determinable 
product.   Table  8-1  indicated  that  the  ranking  or  order- 
ing of  sub  organizations  from  undeterminable  to  deter- 
minable products  or  services  was  A  ,  A„ ,  A   for  Project 
Alpha  and  B„ ,  B  ,  B   for  Project  Bravo.   Figures  8-1  and 
8-2  graphically  present  the  frequency  and  volume  of  uti- 
lization during  the  specific  timeframes  of  Project  Alpha 
and  Bravo.   Figure  8-1  presents  the  three  relevant  sets 
of  transacting  organizations  of  Project  Alpha  and  Figure 
8-2  presents  the  three  sets  of  transacting  organizations 
of  Project  Bravo.   It  is  readily  apparent  from  these 
figures  that  the  rank  of  the  sub  organizations  according 
to  the  highest  volume  of  channel  utilization  and  frequency 
of  utilization  during  project  problem  uncertain  periods 
was  A   first,  and  A~  slightly  higher  than  A_  for  Project 
Alpha  and  B~  first,  with  B~  very  slightly  higher  than  B.. 
for  Project  Bravo. 

Table  8-5  summarizes  the  results  of  the  analysis 
of  data  of  the  three  measures  of  channel  utilization  in 
Tables  8-2,  8-3,  and  8-4.   This  table  indicates  if  the 
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FIGURE  8-1 

FREQUENCY  OF  UTILIZATION  OF  TRANSACTING  ORGANIZATIONS 

OF  PROJECT  ALPHA 
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FIGURE  8-2 

FREQUENCY  OF  UTILIZATION  OF  TRANSACTING  ORGANIZATIONS 

OF  PROJECT  BRAVO 
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TABLE  8-5 
SUMMARY  OF  RESULTS  OF  ANALYSIS  OF  THREE  MEASURES 
OF  UTILIZATION  INDICATING  SUPPORT  OR  NON-SUPPORT 
OF  PREDICTED  RELATIONSHIPS 


Sample   Contest  of 

Channel  Utilization 


Channel    Do  Results  of  Analysis 
Show  Supportive  or  Non- 
Supportive  Tendencies? 


Combined  Weekly- 
Project    Averages  of 
Alpha     Utilization 
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TC 
T 

wc 

Total 
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Supportive 
Supportive 
Supportive 
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ranking  of  each  channel  of  the  three  utilization  measures 
is  supportive  of  the  predicted  rankings  of  the  factors  or 
variables  of  the  two  supporting  hypotheses.   It  appears 
that  of  the  predicted  ranking  of  A  ,  A„  ,  and  A_  for  Proj- 
ect Alpha,  all  of  the  channels  and  the  total  of  the  com- 
bined weekly  averages  were  supportive;  of  the  percentage 
increase  measure  one  channel  was  supportive,  two  channels 
non-supportive,  and  one  channel  not  able  to  be  ranked; 
and  of  the  volume  measure  three  channels  are  supportive, 
one  channel  slightly  supportive,  and  the  total  volume  was 
supportive.   It  appeared,  then  that  in  general,  the  three 
measures  were  supportive  of  the  predicted  rankings  of  the 
supporting  hypotheses  for  Project  Alpha. 

It  appeared  that  of  the  predicted  ranking  of  B?  , 
B„,  and  B^    for  Project  Bravo,  one  of  the  channels  of  the 
combined  weekly  averages  was  supportive,  three  channels 
were  non-supportive,  however  the  total  was  supportive; 
two  of  the  channels  of  the  percentage  increase  measure 
were  slightly  supportive  and  two  channels  were  non-sup- 
portive;  and  that  two  of  the  channels  of  the  volume 
context  were  supportive,  one  channel  was  slightly  sup- 
portive, one  channel  was  non-supportive,  and  the  total 
was  supportive.   The  general  picture  that  emerged  for 
Project  Bravo  was  one  of  moderate  support  for  the  pre- 
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dieted  rankings  of  the  supporting  hypotheses  by  the 
three  channel  utilization  measures,  but  not  as  strong 
supportive  tendencies  as  those  of  Project  Alpha. 

Figures  8-1,  8-2  and  Table  8-5,  therefore,  indi- 
cated that  the  three  measures  of  channel  utilization  were, 
in  general,  supportive  of  the  predicted  rankings  of  the 
second  and  third  hypotheses  if  the  predicted  rankings 
were  A  ,  A_,  A   for  Project  Alpha,  and  B„ ,  B  ,  B   for 
Project  Bravo.   It  was  shown  in  a  previous  paragraph 
that  the  rankings  of  Supporting  Hypothesis  Two  according 
to  the  uncertainty  or  factor  of  determinabi lity  of  prod- 
uct or  service  was  A  ,  A„ ,  A   for  Project  Alpha,  and  B„ , 
B_,  B   for  Project  Bravo.   The  channel  utilization  meas- 
ures, then,  were  in  general  support  of  the  predicted 
relationships  of  the  second  supporting  hypothesis. 

Supporting  Hypothesis  Three  was  concerned  with 
the  factor  or  uncertainty  of  inter-organizational  rela- 
tionships.  Two  relationships  were  examined:  (1)  the 
extent  of  previous  business  transactions  or  dealings  and, 
(2)  the  reliability  and  dependability  in  the  sub  organ- 
ization's business  practices.   For  the  first  of  these 
relationships,  it  was  predicted  that  for  a  first  business 
relationship  or  transaction,  the  volume,  frequency,  and 
richness  of  communication  channels  would  be  higher  than 
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for  a  well  established  prior  relationship  with  numerous 
prior  transactions.   Table  8-1  indicated  that  the  rank- 
ing of  sub  organizations  from  no  previous  transactions 
to  numerous  prior  transactions  was  A  ,  A~  and  A   for 
Project  Alpha  and  no  ranking  for  Project  Bravo  because 
all  were  first  dealings  or  transactions.   The  channel 
utilization  measures  of  Figures  8-1,  8-2,  and  Table  8-5 
were  again  in  general  support  of  the  predicted  relation- 
ships of  this  first  inter-organizational  relationship. 

In  the  second  inter-organizational  relationship, 
it  was  predicted  that  for  a  sub  organization  demonstrat- 
ing poor,  unreliable,  and  non-dependable  business  prac- 
tices, the  volume,  frequency,  and  richness  of  communica- 
tion channels  would  be  higher  than  for  a  sub  organization 
demonstrating  excellent,  dependable,  and  reliable  business 
practices.   Table  8-1  indicated  that  the  ranking  of  sub 
organizations  from  poor  to  excellent  business  practices 
was  A  ,  A? ,  A   for  Project  Alpha  and  B- ,  B_,  B..  for  Proj- 
ect Bravo.   As  in  the  case  of  the  previous  factors  or 
uncertainties,  the  channel  utilization  measures  of  Fig- 
ures 8-1,  8-2  and  Table  8-5  were  also  in  general  support 
of  the  predicted  relationship  of  this  second  inter-organ- 
izational relationship  variable. 

The  factors  or  uncertainties  described  in  these 
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two  supporting  hypotheses  were  apparently  only  two  of  a 
possible  number  of  factors  which  influence  and  affect 
the  degree  of  channel  utilization  between  differing  sets 
of  transacting  organizations.   It  was  indicated  by  sup- 
portive evidence  that  these  two  factors  tended  to  account 
for  some  of  the  variance  in  the  degree  of  interpersonal 
channel  utilization,  but  that  they  could  not  be  proved 
to  be  causal  factors  in  the  varying  utilization  of  inter- 
personal channels.   The  two  supporting  hypotheses,  there- 
fore, were  not  confirmed.   In  consideration  of  the  exam- 
ination and  analysis  of  the  data  in  this  chapter,  it 
appeared  that  the  three  measures  of  channel  utilization 
only  exhibited  moderate  support  of  and  tendencies  toward 
the  predicted  relationships  of  the  two  factors  or  uncer- 
tainties of  determinabi li ty  of  product  and  inter-organi- 
zational relationships. 
Additional  or  Other  Factors  of  Channel  Utilization 

In  the  previous  section  of  this  chapter  it  was 
pointed  out  that  the  two  factors  or  uncertainties  of 
Supporting  Hypotheses  Two  and  Three  were  apparently  only 
two  of  a  number  of  possible  factors  or  variables  which 
influence  or  affect  the  degree  of  interpersonal  channel 
utilization  between  differing  sets  of  transacting  organ- 
izations.  Figures  8-1  and  8-2  also  revealed  that  there 
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was  a  substantial  amount  of  channel  utilization  that 
occurred  between  the  periods  of  uncertainty  examined  or 
in  the  periods  which  were  designated  as  the  period  of 
certainty  in  Chapter  Seven.   This  section  attempts  to 
identify  and  discuss  some  of  these  "other"  variables 
which  could  possibly  account  for  an  additional  amount 
of  the  variance  in  the  degree  of  channel  utilization  and 
identify  and  discuss  the  occurrence  of  channel  utiliza- 
tion during  non-trouble  periods  or  periods  of  certainty. 

It  appears  that  there  was  a  basic  "noise"  level 
or  amount  of  interpersonal  communication  channel  utiliza- 
tion in  each  set  of  transacting  organizations  and  that 
this  level  or  amount  varied  between  each  set  of  trans- 
acting organizations.   Figures  8-1  and  8-2  visually  indi- 
cated that  there  was  a  level  of  utilization  of  each  chan- 
nel that  was  continuous  and  consistent  throughout  the 
timespan  of  the  project,  and  that  this  level  was  higher 
for  some  organizations  than  for  others.   It  seems  that 
it  was  necessary,  whether  in  a  period  of  problem  uncer- 
tainty or  in  a  period  of  certainty,  for  the  transacting 
organizations  to  maintain  some  basic  level  or  "noise" 
level  of  interpersonal  communication.   For  some  organi- 
zations, because  of  the  experimental  or  advanced  tech- 
nological characteristics  of  the  product  or  service,  or 
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because  of  the  tremendous  dollar  size  of  the  contract, 
or  because  of  a  number  of  other  relevant  reasons,  this 
noise  level  could  be  much  higher  than  for  the  level  be- 
tween a  set  of  organizations  engaged  in  a  small,  rather 
unsophisticated,  routine  type  of  product  or  service. 
However,  no  matter  what  characteristics  or  factors  are 
involved,  it  appeared  that  there  was  some  necessary 
level  or  amount  of  continuous  channel  utilization  essen- 
tial to  the  functioninq  of  each  set  of  transacting  or- 
ganizations.  It  was  like  a  nutrient  solution  that  must 
be  injected  and  maintained  within  the  transacting  set 
to  facilitate  stability  and  repairs  and  promote  necessary 
growth  and  development  in  the  basic  relationships  and 
transactions  between  the  transacting  organizations. 
The  project  manager  of  prime  organization  B 
stated  that  some  sub  organizations  made  weekly  telephone 
calls  while  others  utilized  the  telephone  conversation 
channel  bi-monthly  or  monthly  during  the  life  of  the 
project.   These  patterns  were  routine  and  continuous 
and  did  not  occur  irregularly  or  only  during  critical 
periods.   He  reported  that  this  level  of  utilization  was 
considered  essential  by  these  organizations  for  the 
purposes  of  information  "trading"  and  for  the  success- 
ful functioning  and  completion  of  their  projects  and 
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contracts.   The  project  personnel  of  prime  organization 
A  revealed  that,  in  similar  fashion,  many  of  the  sub 
organizations  they  dealt  with  made  monthly  trips,  while 
others  made  guarterly  visits  to  the  prime  organization 
on  a  routine  or  maintenance  type  of  basis.   They  also 
reported  that  the  written  correspondence  channel  was 
used  on  a  regular  basis  for  the  purposes  of  scheduled 
updatings  and  contract  performance  reporting  and  to 
document  information  transceived  through  other  inter- 
personal channels. 

It  appears,  therefore,  that  there  was  some  basic 
level  or  amount  of  "noise"  utilization  in  each  set  of 
transacting  organizations  and  that  this  level  varied  in 
intensity  for  each  individual  set.   This  concept  of 
"noise"  level  was  one  possible  explanation  of  the  vary- 
ing degree  of  channel  utilization  between  transacting 
sets  and  the  occurrence  of  the  channel  utilization  dur- 
ing non-trouble  or  non-critical  periods  of  a  project. 
The  remainder  of  this  section  will  identify  and  discuss 
other  possible  relevant  factors  or  variables.   However, 
it  must  be  kept  in  mind  that,  in  all  probability,  these 
factors  or  variables  were  not  independent  of  one  another 
but  were  interrelated  to  some  degree  and  that  they  all 
possibly  contributed  in  some  measure  to  this  basic  "noise" 
level  of  channel  utilization. 
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The  interviews  with  the  project  manager  and  key- 
project  personnel  of  prime  organization  A  suggested  that 
some  of  the  variation  in  utilization  of  the  face-to-face 
channel  could  possibly  be  explained  by  "piggy-back" 
visits  or  "visits  of  opportunity".   These  were  visits 
which  occured  as  add-ons  and  were  not  made  for  a  specific 
reason  or  for  the  primary  purpose  of  intended  explicit 
interaction  between  the  transacting  organizations,  but 
occurred  as  a  result  of  one  of  the  organizations  visiting 
a  non-project  relevant  organization  located  in  the  same 
general  area  as  that  of  a  relevant  project  transacting 
organization  which  resulted  in  an  unplanned  "visit  of 
opportunity"  with  a  relevant  transacting  organization. 
Of  the  four  visits  of  A-<  ►  A?  which  occurred  during  non- 
critical  or  problem  periods,  three  occurred  as  a  result 
of  this  type  of  factor  or  variable.   Two  were  the  result 
of  a  trip  by  the  prime  organization  A  to  an  organization 
located  in  a  large  industrial  and  research  center  for 
the  primary  purpose  of  discussing  a  completely  different 
project  than  that  of  Project  A.   Sub  organization  A„  was 
also  located  in  this  general  area,  and  the  prime  organi- 
zation personnel  made  a  short  visit  to  A„  in  each  in- 
stance because  of  the  close  proximity  of  the  organiza- 
tions.  The  third  visit  of  this  type  was  made  by  sub 
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organization  A   while  one  of  their  project  personnel  was 
interacting  with  another  division  of  A  on  a  different 
project  and  made  a  "courtesy  call"  on  the  project  per- 
sonnel of  project  Alpha  "since  he  was  in  the  general 
area".   The  project  manager  also  stated  that  several  of 
the  instances  of  face-to-face  communication  with  the 

monitoring  organization  A   resulted  from  A's  personnel 

m  ^ 

being  in  the  Washington  D.  C.  area  for  a  different  pur- 
pose and  making  "visits  of  opportunity"  bo  A  while  the 
project  personnel  were  in  that  vicinity. 

Anot-her  factor  or  variable  which  could  possibly 
affect  the  channel  utilization  between  periods  of  uncer- 
tainty was  the  monthly  technical  reports  and  quarterly 
design  review  and  progress  reports  required  by  Defense 
Department  monitoring  and  sponsoring  agencies.   A  review 
of  Figure  8-1  indicated  that  there  was  a  very  slight 
peak  or  increase  in  telephone  and  written  channels  ap- 
proximately every  three  months  for  the  transacting  or- 
ganizations of  Project  Alpha.   The  interview  with  prime 
organization  A  revealed  that  the  quarterly  reports 
usually  necessitated  telephone  calls  and  occasionally 
visits  with  the  sub  organizations  and  monitoring  organ- 
ization and,  of  course,  resulted  in  written  correspond- 
ence with  the  latter  organization.   The  monthly  technical 
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reports  usually  resulted  in  only  increased  telephone 
and  written  channel  utilization  with  the  monitoring 
organization. 

It  also  appears  that  location,  related  to  cli- 
mate and  time  of  the  year  was  another  possible  contrib- 
uting factor  or  variable  to  degree  of  channel  utilization 
between  transacting  sets  and  to  freguency  of  utilization 
during  non-trouble  periods.   A  review  of  Figure  8-2 
indicated  that  of  the  four  designated  periods  of  uncer- 
tainty for  the  transacting  set  B-<  V-B.,  there  was  no 
face-to-face  interaction  during  two  of  these  four  periods, 
It  was  interesting  to  note  that  both  the  prime  organiza- 
tion B  and  the  sub  organization  B-  were  located  in  areas 
which  were  relatively  inaccessible  from  an  air  transpor- 
tation aspect.   Additionally  the  time  of  year  and  its 
associated  climate  was  particularly  relevant  to  one  of 
these  periods  of  non-visits.   Sub  organization  B~  was 
located  in  the  northeastern  region  of  the  United  States. 
The  first  period  of  uncertainty  in  which  there  was  no 
face-to-face  interaction  occurred  during  the  four  week 
period  of  12  January  to  8  February,  usually  the  coldest 
and  most  hazardous  winter  months  of  the  year  for  the 
region  B~  is  located  in.   It  appeared,  therefore,  that 
location,  along  with  time  of  year  and  climate  could  be 
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an  important  factor  in  face-to-face  channel  utilization, 

The  explicit  or  implicit  travel  policy  of  the 
prime  orqanizations  appears  to  be  another  possible  con- 
tributing factor  or  variable  to  channel  utilization. 
The  interviews  with  the  project  personnel  of  the  prime 
organizations  of  both  projects  indicated  that  the  basic 
or  genera]  travel  policy  of  the  two  organizations  were 
somewhat  different.   The  project  personnel  of  A  expli- 
citly and  pointedly  described  a  policy  which  encouraged 
travel  and  fostered  the  utilization  of  the  face-to-face 
channel.   The  project  personnel  of  B,  however,  did  not 
describe  a  similar  policy  as  that  of  A,  but  did  not 
describe  a  restrictive  policy  of  travel  either.   They 
described  a  policy  which  neither  explicitly  encouraged 
or  discouraged  travel,  but  implicitly  tended  toward  the 
restrictive  side.   Both  the  visual  presentations  of 
Figures  8-1  and  8-2  and  the  numerical  volume  presenta- 
tion of  Tables  8-2  and  8-3  indicated  that  the  face-to- 
face  channel  utilization  of  all  the  transacting  organ- 
izations of  Project  Alpha  was  markedly  higher  than  the 
face-to-face  channel  utilization  of  the  transacting 
organizations  of  Project  Bravo.   It  appears  that  the 
basic  travel  policy  of  the  prime  organization  possibly 
influenced  the  travel  policy  of  the  relevant  sub  organi- 
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zations  and  permeated  throughout  the  project.   The  face- 
to-face  utilization  patterns  of  Projects  Alpha  and  Bravo 
were  highly  supportive  of  this  probable  factor  or  vari- 
able . 

The  final  factor  or  variable  possibly  contribut- 
ing to  the  degree  of  channel  utilization  discussed  in 
this  section  was  the  cost  or  dollar  size  of  the  project 
and  the  sub  contracts  placed  with  sub  organizations.   It 
appears  that  the  total  cost  of  the  project  and  the  dollar 
size  of  the  sub  contracts  were  both  possibly  related  to 
the  degree  of  channel  utilization.   Chapter  Six  revealed 
that  the  costs  of  the  projects  were: 

Project  Alpha  Project  Bravo 

Total  Cost   $5.5  million    Total  Cost  $1.3  million 

A        $179,000 

A2        110,000 

A  53,000 

These  figures  showed  that  the  total  cost  of  Project  Alpha 
was  over  four  times  larger  than  that  of  Project  Bravo. 
Both  the  graphs  and  the  tables  indicated  that  there  was 
much  higher  freguency  of  utilization  and  total  volume  of 
channel  utilization  for  Project  Alpha  than  for  Project 
Bravo.   The  transacting  sets  of  organizations  of  Project 
Alpha,  according  to  dollar  size  of  contract,  ranked  A  , 
Ap  and  A_,  and,  in  the  preceding  section,  it  was  indicated 


Bl 

$100,000 

B2 

61,000 

B3 

26,000 
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that  the  rank  of  the  organizations  according  to  freguency 
of  utilization,  percentage  increase,  and  volume  of  utili- 
zation was  A  ,  A  ,  A  .   It  was  interesting  to  note,  how- 
ever, that  the  sub  organizations  of  Project  Bravo  did 
not  follow  a  similar  pattern  of  correlation.   According 
to  dollar  size,  the  sub  organizations  ranked  B1,  Bp  ,  B_ 
and  according  to  the  three  measures  of  utilization  ranked 
B2,  B3,  B1. 

This  section  has  attempted  to  identify  and  discuss 
some  of  the  additional  or  other  possible  factors  or  vari- 
ables which  could  account  for  an  additional  amount  of 
the  variance  in  the  degree  of  channel  utilization  and 
account  for  the  freguency  and  anomalies  of  utilization 
during  non-trouble  periods.   Several  factors  or  variables 
have  been  introduced  and,  when  relevant,  supportive  re- 
lationships indicated  by  the  visual  graphs  or  numerical 
tables  have  been  shown.   These  are  but  a  few  of  the 
possible  number  of  factors  or  variables  which  contributed 
to  the  degree  of  utilization  between  transacting  sets  of 
organizations . 
Summary 

The  analysis  and  investigation  of  the  two  types 
of  factors  or  uncertainties,  determinability  and  com- 
plexity of  product  or  service  and  inter-organizational 
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relationships,  showed  that  Supporting  Hypotheses  Two 
and  Three  could  not  be  confirmed.   It  appeared  from  the 
examination  of  these  two  factors  or  uncertainties  that 
they  were  not  independent  of  each  other  and  were  probably 
only  two  of  the  possible  factors  or  variables  which  in- 
fluenced and  affected  the  degree  of  channel  utilization 
patterns  between  different  sets  of  transacting  organiza- 
tions of  a  common  research  and  development  project.   The 
results  of  the  analysis  and  investigation  indicated  that 
the  two  factors  or  uncertainties  studied  accounted  for 
some  of  the  variance  in  the  degree  of  interpersonal 
channel  utilization,  but  that  they  could  not  be  proved 
to  be  the  only  or  dominating  factors  in  the  varying  uti- 
lization of  interpersonal  channels.   It  appeared  that 
the  three  measures  of  channel  utilization  examined  in 
this  chapter  exhibited  only  moderate  support  of  the 
hypothesized  relationships  of  the  two  factors  or  uncer- 
tainties introduced  in  Supporting  Hypotheses  Two  and 
Three.   In  addition,  this  chapter  identified  and  dis- 
cussed some  of  the  other  possible  factors  or  variables 
which  could  account  for  an  additional  amount  of  the 
variance  in  the  degree  of  channel  utilization  between 
transacting  sets  of  organizations  and  could  explain  the 
frequency  and  anomalies  of  individual  channel  utilization 
during  non-trouble  periods. 
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In  the  next  chapter,  the  synthesis  and  implica- 
tions of  these  findings  and  those  of  Chapter  Seven  will 
be  discussed. 


PART    V 
SUMMARY,     DISCUSSION,    AND    CONCLUSIONS 
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CHAPTER  NINE 

SUMMARY,  DISCUSSION  AND  CONCLUSIONS 

Some  of  the  points  I  make  may  arouse  a  shock  of 
recognition,  a  feeling  that  here  is  something 
which  the  reader  knew  all  along.   This  is  the 
way  it  should  be.   The  analysis  of  one's  own 
society  and  culture  simply  makes  explicit  the 
many  things  we  take  for  granted  in  our  everyday 
lives.   Talking  about  them,  however,  changes 
our  relation  with  them.   We  move  into  an  active 
and  understanding  correspondence  with  those 
aspects  of  our  existence  which  are  all  too  fre- 
quently taken  for  granted  or  which  sometimes 
weigh  heavily  on  us.   Talking  about  them  frees 
us  from  their  restraint. 

-  Edward  T.  Hall  (1959) 

I.       SUMMARY    AND    GENERAL    FINDINGS 

Summary 

This  study  was  aimed  at  enlarging  the  understand- 
ing of  the  interface  between  research  and  development 
organizations  and  the  process  of  information  transfer 
and  diffusion  within  the  scientific  and  technical  com- 
munication system.   The  focus  of  this  research  was  upon 
the  utilization  of  interpersonal  communication  channels 
between  transacting  organizations  engaged  in  a  research 
and  development  project  under  varying  project  conditions 

Empirical  user  studies  of  the  communication  be- 
havior patterns  of  individual  scientists  and  engineers 
have  shown  that  the  interpersonal  or  informal  channels 
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perforin  several  essential  functions  and  are  of  great 
importance  to  individual  scientists  and  engineers  en- 
gaged in  research  and  development.   One  of  the  most  im- 
portant and  essential  functions  is  the  exchange  of  ideas 
and  information  with  other  scientists  and  engineers  to 
solve  mutual  research  and  development  problems  and  to 
find  solutions  to  failures  and  negative  results.   Addi- 
tionally, these  user  studies  have  suggested  that  indi- 
vidual scientists  and  engineers  have  a  preference  of 
channel  usage  among  the  interpersonal  channels  and  that 
this  preference  and  need  intensifies  when  critical  prob- 
lems arise  or  when  information  is  reguired  that  is  dif- 
ficult to  obtain. 

The  research  study  for  this  dissertation  was 
carried  out  in  terms  of  inter-organizational  communica- 
tion by  investigating  the  utilization  of  interpersonal 
channels  between  the  key  personnel  (scientists  and 
engineers)  of  a  prime  organization  and  the  key  project 
scientists  and  engineers  of  relevant  sub  organizations 
engaged  in  a  research  and  development  project.   The 
personnel  of  each  transacting  organization  were  consid- 
ered in  the  aggregate  as  a  communication  entity,  enabling 
the  investigation  of  inter-organizational  channel  utili- 
zation.  The  major  premise  of  this  study  was  that  the 
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utilization  of  interpersonal  communication  channels 
between  the  transacting  organizations  of  a  research  and 
development  project  is  directly  related  to  the  varying 
project  uncertainties. 

Two  basic  types  or  categories  of  project  uncer- 
tainties were  identified:  (1)  uncertainties  arising 
from  unforeseen  or  unexpected  technical,  budgetary, 
administrative,  and  contractual  project  problems  be- 
tween a  prime  organization  and  a  sub  organization,  and 
(2)  uncertainties  arising  from  the  product  or  service 
rendered  and  inter-organizational  relationships.   The 
interpersonal  communication  channels  studied  were:  face- 
to-face  interactions,  telephone  conversations,  teletype/ 
telegram  messaqes ,  and  written  correspondence. 

The  concept  of  "richness  of  communication"  was 
developed  to  describe  and  analyze  the  four  different 
interpersonal  communication  channels.   This  concept  is 
in  correspondence  with  the  need  and  preference,  described 
above  of  the  four  interpersonal  channels  of  individual 
scientists  and  engineers,  which  intensifies  when  criti- 
cal problems  arise.   This  concept  pertains  to  two  basic 
characteristics  of  the  interpersonal  channels.   First, 
it  relates  to  the  technical  and  mathematical  capacities 
inherent  in  the  four  channels.   This  characteristic 
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includes  the  limits  of  symbol  transmission,  the  speed 
by  which  the  channel  can  transmit  and  exchange  informa- 
tion, noise  to  signal  and  distortion  ratios,  number  of 
coding  processes  available,  and  the  mathematical  capaci- 
ties not  concerned  with  meaning.   The  second  character- 
istic relates  to  the  capability  of  the  channel  to  com- 
municate true  meaning.   This  includes  the  feedback 
capabilities,  the  ability  to  separate  unintended  mean- 
ing and  cognition  from  the  intended  meaning,  and  the 
capability  to  attain  co-orientation  and  perfect  corre- 
spondence between  sender  and  receiver.   Together,  these 
two  capabilities  or  characteristics  form  a  discriminate 
measure  of  richness  of  communication.   Ranking  the  four 
interpersonal  channels  on  a  scale  of  richness,  the  richest 
channel  would  be  face-to-face  interaction,  followed  in 
a  seguence  of  decreasing  richness  by  telephone  conversa- 
tion, teletype/telegram  messages,  and  written  correspond- 
ence. 

Specifically,  the  research  was  designed  to  answer 
the  following  three  guestions  with  respect  to  the  major 
premise  of  this  study  stated  above: 

1.   Is  the  utilization  of  interpersonal  communi- 
cation channels  between  the  prime  organiza- 
tion and  the  sub  organizations  of  a  research 
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and  development  project  a  function  of  un- 
certainties arising  from  unforeseen  or 
unexpected  project  problems? 

2.  Does  the  determinability  and  complexity  of 
products  or  services  between  the  transacting 
project  organizations  relate  to  the  utiliza- 
tion of  the  interpersonal  channels? 

3.  Is  interpersonal  channel  utilization  between 
project  organizations  related  to  the  nature 
and  characteristics  of  inter-organizational 
relationships? 

Data  were  obtained  from  the  prime  organizations 
of  separate  research  and  development  projects  funded 
and  sponsored  by  the  Department  of  Defense.   The  first 
project  consisted  of  a  large,  industrial,  profit  making 
prime  organization,  three  sub  organizations  (sub  con- 
tractors/vendors), and  a  government  monitoring/sponsor- 
ing organization.   The  prime  organization  was  located  in 
a  large  metropolitan  and  industrial  area  which  is  one  of 
the  major  transportation  and  communication  centers  in 
the  United  States.   The  second  project  consisted  of  a 
medium  size,  non-profit  prime  organization  and  three 
relevant  sub  organizations.   The  second  prime  organiza- 
tion was  located  in  a  relatively  small  metropolitan  area 
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which  is  neither  a  communication  nor  transportation 
center. 

Data  from  the  archival  business  and  administra- 
tive records  of  the  prime  organization  of  each  of  the 
two  projects  were  used  to  compile  descriptive  statistics, 
graphic  presentations,  and  measures  of  the  utilization 
of  interpersonal  communication  channels  between  the 
transacting  organizations  of  each  project.   Data  obtained 
by  interviews  with  the  key  project  personnel  of  each 
prime  organization  were  used  to  compile  project  histories 
and  to  derive  and  designate  periods  of  project  problem 
uncertainties,  determinability  and  complexity  of  products 
or  services  between  differing  sets  of  transacting  organ- 
izations, and  the  nature  and  characteristics  of  two 
inter-organizational  relationships  between  differing 
sets  of  transacting  organizations.   Statistical  analysis 
was  limited  to  non-parametric  methods  which  do  not  re- 
quire the  assumptions  of  interval  measurement  and  normal 
distributions.   Channel  utilization  and  project  uncer- 
tainties were  measured  on  an  ordinal  scale  and  the  dis- 
tribution of  the  frequency  and  volume  of  each  interper- 
sonal channel  were  not  tested  to  determine  normal  dis- 
tribution or  homoscedasticity .   The  data  developed  from 
the  unobtrusive  measurements  and  the  interviews  were  used 
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to  examine  three  supporting  hypotheses  derived  from  the 
major  premise  of  this  study.   The  results  of  this  analy- 
sis and  investigation  were  discussed  in  terms  of  these 
supporting  hypotheses  and  the  basic  hypothesis. 
Supporting  Hypothesis  One 

SH-1   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organiza- 
tions is  a  function  of  the  uncertainties 
arising  from  project  problems  such  as: 
unforeseen  or  unexpected  technical ,  budge- 
tary, administrative,  and  contractual 
problems.   It  is  expected  that  channel 
utilization  will  increase  with  the  occur- 
rence of  anyone  of  these  types  of  problems 
and  that  there  will  be,  concurrently,  an 
increase  in  the  use  of  the  richer  channels 
of  communication. 

Changes  in  interpersonal  channel  utilization  were 
examined  and  analyzed  in  terms  of  three  measures:  (1)  is 
there  a  one-to-one  correlation  between  periods  of  uncer- 
tainty and  increased  frequency  of  utilization  of  the 
interpersonal  channels;  (2)  is  the  average  weekly  fre- 
quency of  the  individual  channels  of  the  transacting 
sets  of  organizations  greater  during  periods  of  uncer- 
tainty; and  (3)  are  the  percentage  increases  in  utiliza- 
tion of  the  individual  channels  during  periods  of  uncer- 
tainty for  a  transacting  set  progressively  larger  for 
the  richer  communication  channels? 

The  data  showed  an  apparent  one-to-one  correla- 
tion between  periods  of  uncertainty  and  increased  frequency 
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of  utilization  of  the  interpersonal  communication  chan- 
nels in  twenty  one  of  the  twenty  seven  individual  inter- 
organizational  channels.   Of  the  six  inter-organizational 
channels  that  did  not  indicate  a  one-to-one  correlation, 
the  written  correspondence  channel  accounted  for  four  of 
the  instances  and  the  teletype  channel  the  remaining  two. 
Both  are  the  least  rich  of  the  four  types  of  interpersonal 
communication  channels.   The  average  weekly  freguency  of 
utilization  of  channels  was  higher  during  periods  of 
uncertainty  than  during  periods  of  certainty  in  twenty 
three  of  the  twenty  seven  individual  inter-organizational 
channels.   Of  the  four  channels  that  did  not  indicate  a 
higher  average,  three  occurred  in  the  written  correspond- 
ence channel  and  one  occurred  in  the  teletype  channel, 
again  the  least  rich  of  the  four  types  of  channels.   The 
face-to-face  and  the  telephone  conversation  channels 
ranked  1,  2  in  richness  utilization  according  to  the 
percentaqe  increase  in  utilization  of  channels  during 
periods  of  uncertainty  in  all  seven  of  the  transacting 
sets  of  organizations.   And  in  five  of  the  seven  sets 
face-to-face  interaction,  telephone  conversation,  tele- 
type messages,  and  written  correspondence  ranked  1,  2, 
3,  4.   Thus  the  findings  were  in  support  of  the  first 
supporting  hypothesis  and  it  was  concluded  that  inter- 
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personal  channel  utilization  between  the  transacting 

organizations  is  a  function  of  uncertainties  arising  from 

unforeseen  and  unexpected  project  problems. 

Supporting  Hypotheses  Two  and  Three 

SH-2   Interpersonal  communication  channel  utili- 
zation between  the  transacting  organiza- 
tions is  a  function  of  the  variation  in 
determinabili ty  and  complexity  of  products 
or  services.   It  is  expected  that  for  a 
non-routi np,  one-of-a-kind,  undeterminable 
product  or  service,  the  volume,  freguency, 
and  richness  of  communication  channels  will 
be  higher  than  for  a  routine,  catalogue,  or 
highly  determinable  product  or  service. 

SH-3   Interpersonal  communication  channel  utili- 
zation between  the  transacting  sets  of 
organizations  is  a  function  of  the  nature 
and  length  of  the  inter-organizational  re- 
lationships between  the  project  personnel 
of  the  prime  organization  and  the  various 
sub  organizations .   It  is  expected  that  a 
prior  established  relationship  or  one  of 
excellent  business  reliability  and  depend- 
ability will  result  in  lower  volume,  fre- 
guency, and  richness  of  communication 
channels  than  for  a  new  relationship  or 
one  of  poor  business  practices  or  relia- 
bility. 

The  three  sub  organizations  of  each  project  were 
ranked  according  to  the  two  types  of  uncertainties  or 
variables  of  the  second  and  third  supporting  hypotheses, 
determinabili ty  of  product  and  inter-organizational  re- 
lationships.  The  four  interpersonal  channels  utilized 
by  the  three  sub  organizations  of  each  project  were  rank- 
ed according  to  three  measures  of  channel  utilization: 
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(1)  average  weekly  frequency  of  utilization  during  periods 
of  problem  uncertainties,  (2)  percentage  increases  in 
utilization  during  periods  of  project  problem  uncertain- 
ties, and  (3)  volume  of  channel  utilization. 

The  study  was  designed  to  examine  and  test  each 
supporting  hypothesis  separately  by  finding  if  the  ranking 
of  each  channel  of  the  three  utilization  measures  was 
supportive  of  the  predicted  ranking  according  to  the 
factors  or  variables  of  the  two  supporting  hypotheses. 
However,  the  results  of  the  analysis  and  examination  of  the 
data  indicated  that  the  two  types  of  factors  or  uncertain- 
ties, determinability  of  product  or  service  and  inter- 
organ.i  zational  relationships,  were  not  independent  of  each 
other  and  were  probably  only  two  of  a  possible  number  of 
factors  or  variables  which  influence  and  affect  the  degree 
of  channel  utilization  patterns  between  different  sets  of 
transacting  organizations  of  a  common  project.   The  results 
indicated  that  the  two  factors  or  uncertainties  tend  to 
account  for  some  of  the  variance  in  the  degree  of  inter- 
personal channel  utilization,  but  that  they  cannot  be  con- 
firmed to  be  causal  factors  in  the  varying  utilization  of 
interpersonal  channels.   Thus,  the  findings  of  the  three 
contexts  of  channel  utilization  examined  moderately  sup- 
ported the  predicted  relationships  of  the  two  factors  or 
uncertainties  identified  in  Supporting  Hypotheses  Two  and 
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Three. 

Basic  Hypothesis 

The  results  of  this  study  have  partially  confirm- 
ed the  major  premise  or  basic  hypothesis  of  this  study 
which  is : 

Interpersonal  communication  channel  usage  between 
the  transacting  organizations  engaged  in  a  re- 
search and  development  project  is  a  function  of 
project  uncertainties.   That  is,  interpersonal 
communication  channel  utilization  between  the 
transacting  organizations  as  measured  by  fre- 
quency, volume,  and  richness  of  channel,  will 
vary  directly  with  the  degree  of  project  uncer- 
tainties . 

It  has  been  moderately  supported  in  that  Supporting  Hy- 
pothesis One  was  confirmed.   It  was  concluded  that  inter- 
personal channel  utilization  between  the  transacting  prime 
and  sub  organizations  of  a  project  is  a  function  of  uncer- 
tainties arising  from  unforeseen  or  unexpected  project 
problems.   Furthermore,  the  results  of  the  investigation 
moderately  supported  the  predicted  relationships  of  the 
two  types  of  uncertainties  identified  in  Supporting  Hy- 
potheses Two  and  Three,  even  though  they  could  not  be  con- 
firmed . 
General  Findings 

A  number  of  general  findings  relevant  to  the  com- 
munication-*— ►►organization  interface  have  emerged  from 
the  analysis  and  examination  of  the  data  of  this  study. 
Four  of  these  findings  may  be  considered  as  the  major  or 
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most  significant  findings  of  this  study. 

1.  The  basic  hypothesis  or  major  premise  of  this 
study  was  moderately  supported.   This  finding  indicates 
that  interpersonal  channel  utilization  between  trans- 
acting organizations  is  directly  related  to  project  un- 
certainties, in  general. 

2.  It  appears  that  the  uncertainties  of  deter- 
minability  of  product  or  service  and  inter-organizational 
relationships  are  two  of  a  possible  number  of  types  of 
uncertainties  or  factors  which  influence  and  affect  the 
degree  of  total  interpersonal  channel  utilization  between 
different  transacting  organizations  of  a  common  project. 
Though  the  results  indicate  that  these  two  factors  do 
account  for  some  of  the  variance  in  and  are  directly  re- 
lated to  the  degree  of  interpersonal  channel  utilization 
between  different  sets  of  transacting  organizations  with- 
in a  common  project,  these  two  types  of  uncertainties  or 
factors  could  not  be  confirmed  to  be  causal  factors. 

3.  The  confirmation  of  the  first  supporting  hy- 
pothesis results  in  the  conclusion  that  interpersonal 
channel  utilization  between  a  transacting  set  of  prime 
and  sub  organizations  is  a  function  of  the  uncertainties 
arising  from  relevant  project  problems.  A  period  of  un- 
certainty was  identified  with  each  type  of  project  prob- 
lem which  arose.   The  general  picture  that  comes  into 
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view  consistently  throughout  the  analysis  of  the  data  of 
this  study  is  one  of  markedly  increasing  utilization  of 
interpersonal  communication  channels  during  these  periods 
of  uncertainty. 

4.   The  strongest  feature  that  emerged  regularly, 
pointedly,  and  very  discernibly  throughout  this  study  is 
the  increased  utilization  and  evident  reliance  on  the 
face-to-face  channel  and  the  telephone  conversation 
channel  during  periods  of  project  problem  uncertainty, 
with  the  strongest  emphasis  and  reliance  placed  on  the 
face-to-face  channel.   The  data  have  shown  that  in  every 
one  of  the  transacting  sets  of  organizations  of  both 
projects,  the  face-to-face  channel  followed  by  the  tele- 
phone conversation  channel  are  the  only  channels  which: 
(1)  have  one-to-one  correspondence  between  periods  of 
uncertainty  and  increased  freguency  of  channel  utiliza- 
tion, (2)  have  the  average  weekly  frequency  of  utiliza- 
tion higher  during  periods  of  uncertainty  than  during 
periods  of  certainty  and  (3)  respectively  rank  1,  2 
according  to  the  greatest  percentage  increase  in  utili- 
zation during  periods  of  uncertainty.   This  consistent 
pattern  of  the  face-to-face  channel  having  the  highest 
usage  and  the  telephone  conversation  channel  the  next 
highest  corresponds  directly  with  the  concept  of  richness 
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of  communication  and  indicates  that  the  reduction  of 
project  problem  uncertainties  is  carried  out  mainly 
through  the  utilization  of  the  face-to-face  channel 
first  and  the  telephone  conversation  channel  second. 

Several  additional  findings  which  have  emerged 
through  the  analysis  and  examination  of  this  study  that 
are  relevant  to  the  subject  of  inter-organizational 
communication  are  as  follows: 

5.  It  appears  that  there  are  definite  grada- 
tions in  the  rate  of  increase  and  decrease  of  utilization 
of  the  face-to-face  and  telephone  conversation  channels. 
There  is  a  gradual  crescendo  rise  in  the  utilization  of 
these  two  channels  as  a  period  of  uncertainty  germinates 
and  is  recognized,  the  constant  increase  continues  un- 
til it  reaches  a  high  point,  and  then  drops  off  rapidly 
and  sharply  as  the  period  of  uncertainty  wanes. 

6.  There  is  an  apparent  trade-off  function  be- 
tween the  face-to-face  and  telephone  conversation  chan- 
nels during  periods  of  uncertainty.   It  appears  that 
there  is  some  necessary  guantity-guality  total  of  com- 
munication between  the  transacting  organizations  re- 
quired during  these  periods,  and  that  some  combination 
of  utilization  of  the  two  channels  is  required.   When 
the  frequency  of  utilization  of  the  face-to-face  channel 
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is  relatively  low,  there  is  an  apparent  increase  in  the 
frequency  of  utilization  of  the  telephone  conversation 
channel  during  these  critical  periods.   Similarly,  when 
the  frequency  of  utilization  of  the  telephone  conversa- 
tion channel  is  relatively  light,  there  appears  to  be 
a  substantial  increase  in  the  frequency  of  utilization 
of  the  face-to-face  channel  during  these  periods  of  un- 
certainty. 

7.  There  is  an  apparent  inter-relationship  of 
communication  patterns  or  behavior  between  the  prime 
organization-* — ^sub  organization  and  the  monitoring  or- 
ganization.  It  appears  that  when  a  critical  period  of 
uncertainty  arises,  there  is  an  increase  in  the  utili- 
zation of  the  interpersonal  channels  not  only  between 
the  prime  organization  and  the  relevant  sub  organization 
experiencing  this  critical  period  of  uncertainty,  but 
also  simultaneously  an  increase  in  channel  utilization 
between  the  prime  organization  and  the  monitoring  or 
sponsoring  organization. 

8.  It  appears  that  there  is  a  basic  level  or 
amount  of  interpersonal  communication  channel  utiliza- 
tion in  each  set  of  transacting  organizations  and  that 
this  "noise"  level  varies  in  intensity  for  each  individ- 
ual set  of  transacting  organizations.   No  matter  what 
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project  characteristics  or  technical  factors  are  in- 
volved, whether  in  a  period  of  problem  uncertainty  or 
in  a  period  of  certainty,  it  seems  that  there  is  some 
necessary  noise  level  or  amount  of  continuous  channel 
utilization  essential  to  the  functioning  of  each  set  of 
transacting  organizations. 

9.   It  appears  that  in  addition  to  the  uncertain- 
ties or  factors  of  determinability  of  product  or  service 
and  inter-organizational  relationships  identified  in 
finding  4  above,  there  are  other  factors  or  variables 
which  account  for  an  additional  amount  of  the  variance 
in  the  degree  of  channel  utilization  between  differing 
sets  of  transacting  organizations  and  can  help  explain 
the  freguency  and  anomalies  of  individual  channel  utili- 
zation during  non-trouble  periods  or  periods  of  certainty. 
These  additional  factors  which  are  not  sources  of  uncer- 
tainty include  "piggy-back"  visits  or  "visits  of  oppor- 
tunity", the  periodic  technical  and  design  review/progress 
reports  reguired  by  the  monitoring  and  sponsoring  organ- 
ization, location  of  organizations  related  to  climate 
and  time  of  year,  explicit  or  implicit  travel  policy  of 
the  transacting  organizations,  and  total  cost  of  the 
project  along  with  the  dollar  size  of  contracts  placed 
with  sub  organizations. 


222 

II.   A  MORE  GENERALIZED  LOOK  AT  REDUCTION  OF 
UNCERTAINTY  THROUGH  INTERPERSONAL  CHANNEL  UTILIZATION 

This  section  is  an  attempt  to  develop  a  possible 
general  theoretical  explanation  or  framework  for  some  of 
the  empirical  findings  of  this  study  relevant  to  the  re- 
duction of  uncertainty  through  the  utilization  of  inter- 
personal communication  channels.   The  data  obtained  in  the 
course  of  this  study  have  shown  that  for  every  transacting 
set  of  organizations  there  is  some  regular  level  of  inter- 
personal channel  utilization  throughout  the  life  of  the 
project  and  that  there  are  some  non-regular  peaks  or 
periods  where  channel  utilization  increases  markedly 
over  the  normal  utilization  level.   Furthermore,  the 
findings  of  this  study  indicate  that  for  a  transacting 
set  of  organizations  there  are  periods  of  certainty  or 
non-trouble  and  periods  of  uncertainty;  and  that  the 
regular  level  of  interpersonal  channel  utilization  ap- 
pears to  be  a  basic  "noise"  level  or  amount  that  is 
essential  to  the  continuous  functioning  of  the  trans- 
acting set  and  is  visible  during  the  non-trouble  or 
certainty  periods.   The  findings  indicate  that  the  in- 
creased utilization  or  peak  periods  are  directly  related 
to  periods  of  uncertainty  arising  from  relevant  project 
problems . 
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General  Background  and  Findings  of  the  Reduction-of- 
Uncertainty^ — »- Increased -Channel -Utilization  Interface 

The  periods  of  uncertainty  that  are  directly  re- 
lated to  increased  interpersonal  channel  utilization  are 
periods  emerging  as  a  result  of  project  difficulties 
such  as:  unforeseen  or  unexpected  technical,  budgetary, 
administrative,  or  contractual  problems  -  the  out-of-the- 
ordinary  events  or  situations  which  occur.   In  the  com- 
munication-*—*- organization  interface,  Fiedler  (1968) 
identifies  these  periods  of  uncertainty  as  crisis  periods 
"By  definition,  a  crisis  period  implies  a  situation  that 
does  not  provide  ordinary  guidelines  for  behavior" 
(p. 373).   Fiedler  further  suggests  that  in  business 
organizations  during  a  crisis  period,  the  usual  or  nor- 
mal response  is  increased  utilization  of  direct  inter- 
personal interaction  to  aid  in  the  alleviation  or  reduc- 
tion of  the  crisis  or  uncertainty.   Fiedler  states  that: 

The  typical  response  for  business  organizations 
during  crisis  periods  is  for  the  manager  to  call 
his  key  personnel  together  for  consultation, 
decision-making,  and  problem-solving  tasks. 
After  the  crisis  period  has  passed  the  organi- 
zation generally  returns  to  routine  and  fairly 
well  structured  tasks  (1968,  p.  373). 

Many  of  the  empirical  user  studies  of  the  indi- 
vidual communication  behavior  of  scientists  and  engineers 
have  shown  that  these  individuals  rely  on  the  interper- 
sonal channels  to  solve  mutual  research  and  development 
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problems  and  find  solutions  to  failures  and  negative  re- 
sults.  Additionally,  these  user  studies  have  shown  that 
the  individual  scientists  and  engineers  have  a  hierarchy 
of  channel  usage  preference  and  that  this  preference  and 
need  intensifies  during  crises  or  uncertain  periods  when 
critical  problems  arise  and  reduction  of  these  problems 
is  reguired.   The  hierarchy  of  channel  usage  preference 
is  face-to-face  interaction  first,  and  telephone  conver- 
sation to  supplement  face-to-face  interaction  or  to  be 
utilized  when  face-to-face  interaction  is  not  possible. 

The  strongest  pattern  emerging  from  the  data 
collected  in  the  course  of  this  study  is  the  definite  and 
very  pointed  increase  in  the  utilization  and  evident  re- 
liance on  the  face-fo-face  channel  and  the  telephone 
conversation  channel  during  periods  of  project  problem 
uncertainty,  with  the  strongest  emphasis  and  reliance 
placed  on  the  face-to-face  channel.   These  findings  indi- 
cate that  the  reduction  of  project  problem  uncertainties 
of  a  set  of  research  and  development  transacting  organi- 
zation is  carried  out  primarily  through  the  utilization 
of  the  face-to-face  channel  and  secondarily  through  the 
utilization  of  the  telephone  conversation  channel,  the 
richest  channels  of  communication.   Also  this  study  has 
indicated  that  there  are  types  of  uncertainties  or  factors 
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which  continually  influence  and  affect  the  degree  of 
channel  utilization  between  the  prime  organization  and 
one  sub  organization,  and  the  prime  organization  and  a-, 
nother  sub  organization.   These  types  of  uncertainties  or 
factors  influence  and  affect  the  level  of  channel  utiliza- 
tion over  the  life  of  a  project,  both  during  periods  of 
uncertainty  and  during  periods  of  certainty.   Again,  the 
reduction  of  these  types  of  continuous  factors  or  uncer- 
tainties is  accomplished  primarily  through  the  face-to- 
face  channel  and  secondarily  through  the  telephone  con- 
versation channel. 

Reduction  of  Uncertainty  by  Means  of  the  Most  Efficient 
Channels  of  Interpersonal  Communication 

What  then  is  the  explanation  of  the  behavior  in 
business  organizations  which  Fiedler  described  as  the 
"typical  response"  to  a  period  of  uncertainty  or  crisis? 
Why  does  a  manager  call  his  key  personnel  together  for 
face-to-face  interaction  when  the  threat  of  a  crisis  or 
uncertain  period  is  perceived?   Why  do  individual  scien- 
tists and  engineers  rely  primarily  on  the  face-to-face 
channel  to  solve  problems  and  increase  the  utilization 
of  the  channel  during  periods  in  which  failures  or 
negative  results  have  occurred?   Further,  why  do  research 
and  development  transacting  organizations  utilize,  empha- 
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size,  and  rely  primarily  on  the  face-to-face  channel 
and  secondarily  on  the  telephone  conversation  channel 
during  periods  of  project  problem  uncertainty  and  utilize 
these  channels  regularly  throughout  the  life  of  a  project? 

The  most  obvious  cause  of  this  increase  and  re- 
liance on  face-to-face  interaction  and  direct  verbal 
interaction  is  the  need  for  efficient  and  expedient  com- 
munication and  exchange  of  information  which  is  reguired 
for  the  solution  of  problems  and  the  making  of  decisions 
to  eliminate  or  reduce  the  crisis  situation  or  uncertain 
period.   It  is  the  motivational  force  and  reguirement  to 
reduce  or  eliminate  the  period  of  crisis  or  uncertainty 
by  exchanging  efficient  information  and  by  efficiently 
converting  the  raw  data  into  information  which  can  be 
communicated.   MacKay  (1964)  has  shown  that  a  "message 
provides  information  only  insofar  as  it  reduces  uncer- 
tainty and  the  amount  of  information  is  determined  by 
the  amount,  the  uncertainty  is  reduced  by  the  message" 
(p.  172).   Thayer  (1967)  suggests  that  it  is  not  the 
things  of  the  world  -  material  or  non-material  -  with 
which  individuals  deal  but  it  is  the  information  about 
those  things.   The  process  of  communication  is  "the 
event  or  occurrence  of  conciously  or  unconciously  as- 
cribing meaning  or  significance  to  raw  sensory  data 
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and  thus  of  converting  it  to  information"  (p.  39). 

The  findings  of  this  study,  as  well  as  Fiedler's 
study  of  business  organizations  and  the  user  studies  of 
individual  scientists  and  engineers,  indicate  that  this 
relevant  and  reguired  information  is  provided  and  ex- 
changed primarily  through  the  face-to-face  channel  and 
secondarily  through  the  telephone  conversation  channel 
which  are,  respectively,  the  richest  and  most  efficient 
of  the  four  interpersonal  channels.   Chapter  Three  dis- 
cussed, in  detail,  the  characteristics  and  capabilities 
of  these  two  channels  which  result  in  their  efficiency, 
effectiveness,  and  richness.   This  efficiency  related  to 
the  technical  and  mathematical  capacities  inherent  in 
the  channels  and  to  the  capability  of  the  channels  to 
communicate  true  meaning.   The  first  characteristic  in- 
cludes the  limits  of  symbol  transmission,  the  speed  by 
which  the  channel  can  transmit  and  exchange  information, 
the  technical  capacities,  noise  to  signal  and  distortion 
ratios,  number  of  coding  processes  available,  and  the 
mathematical  capacities  not  concerned  with  meaning.   The 
second  characteristic  includes  the  feedback  capabilities, 
the  ability  to  separate  unintended  meaning  and  cognition 
from  the  intended  meaning,  and  the  capability  to  attain 
co-orientation  and  perfect  correspondence  between  sender 
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and  receiver.   Thus,  the  conversion  of  raw  sensory  data 
into  information  and  the  efficient/expedient  exchange 
and  provision  of  the  information,  through  the  utiliza- 
tion of  the  face-to-face  channel  and  secondarily  the 
telephone  conversation  channel  for  the  accomplishment 
of  the  problem  solving  and  decision  making  tasks,  aids 
in  the  reduction  and  alleviation  of  the  crisis  situation 
or  the  period  of  uncertainty. 

Reduction  of  Uncertainty  Through  Interpersonal  Channel 
Utilization  -  A  Social  Psychological  Framework 

There  is  a  less  obvious,  but  nevertheless  relevant 
and  important,  social  psychological  contribution  to  the 
explanation  of  reduction  of  uncertainty  by  increased 
utilization  of  face-to-face  interaction  and  direct  verbal 
communication.   This  explanation  is  found  in  the  theories 
of  social  comparison,  opinion  evaluation,  and  affiliation 
in  stressful  situations.   This  section  develops  an  argu- 
ment that  the  basic  nature  of  research  and  development 
projects  results  in  a  certain  degree  of  uncertainty  pres- 
ent in  all  phases  of  a  project  and  that  individuals  con- 
cerned with  this  uncertainty  will  seek  affiliation  and 
face-to-face  association  with  other  individuals  in  simi- 
lar situations  or  who  are  close  to  them  in  opinions  and 
abilities,  and  through  this  evaluation  will  reduce  the 
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uncertainty  and  will  attain  satisfaction.   Additionally, 
during  specific  periods  of  project  problem  uncertainty, 
the  project  personnel  ordinarily  perceive  the  problem  as 
a  crisis  or  stressful  situation  and  attempt  to  reduce  this 
uncertainty  through  affiliation  and  face-to-face  inter- 
action with  individuals  in  a  similar  situation.   This  is 
in  response  to  needs  for  self  evaluation  of  their  own 
emotional  reactions,  direct  anxiety  reduction,  and  de- 
pendency-motivation. 

Previously  in  this  dissertation,  uncertainty  was 
related  to  project  problems  and  specific  situations  which 
were  out-of-the  ordinary  situations,  and  it  was  shown 
that  increased  face-to-face  channel  utilization  is  a 
function  of  these  periods  of  uncertainty.   It  was  also 
indicated  that  there  is  a  basic  and  continuous  "noise" 
level  of  channel  utilization  in  each  set  of  transacting 
organizations  throughout  the  timeframe  of  the  project  and 
that  this  level  of  utilization  is  evident  during  the  non- 
trouble  periods  or  the  so  called  periods  of  certainty. 
This  social  psychological  framework  will  attempt  to  aid 
in  the  explanation  of  both  the  face-to-face  channel  uti- 
lization during  these  periods  of  certainty  and  the  in- 
creased utilization  and  reliance  on  the  face-to-face 
channel  during  specific  periods  of  uncertainty. 
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In  attemptinq  to  contribute  to  the  explanation 
of  the  face-to-face  channel  utilization  during  the  so 
called  periods  of  certainty,  it  is  necessary  to  recognize 
that  there  is  some  apparent  amount  of  uncertainty  present 
in  any  time  period  or  timespan  of  a  research  and  develop- 
ment contract.   The  analysis  of  Chapter  Eight  indicates  , 
that  there  are  types  of  uncertainties  which  continually 
act  on  a  transacting  set  of  organizations  throughout  the 
project  life  and  which  affect  and  influence  the  total 
intensity  or  level  of  channel  utilization  in  both  periods 
of  certainty  or  non-trouble  and  periods  of  uncertainty. 
The  basic  nature  of  research  and  development  projects 
results  in  a  certain  degree  of  uncertainty  present  in 
all  phases  of  a  project.   The  process  of  researching  and 
developing  new  technical,  creative,  and  innovative  sys- 
tems and  eguipment  which  are  highly  sophisticated  and 
technologically  advanced  lends  itself  to  a  basic  degree 
of  uncertainty,  whether  in  a  certain  or  uncertain  period. 
Additionally,  even  during  the  periods  when  there  are  no 
specific  project  problems,  the  scientists  and  engineers 
of  the  transacting  organizations  will  not  be  totally 
certain  of  the  correctness,  validity,  and  soundness  of 
their  opinions,  abilities,  and  methodological  procedures. 

Festinger  (1954),  in  his  theory  of  social  comparison 
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processes,  developed  a  strong  basis  for  group  face-to- 
face  interaction  and  affiliation  when  he  hypothesized 
that:  (1)  there  exists  in  the  human  organism,  a  drive 
to  evaluate  his  opinions  and  abilities.   A  person's 
cognition  about  the  situation  in  which  he  exists  and 
his  appraisals  of  what  he  is  capable  of  doing  (his  eval- 
uation of  his  abilities)  will  together  have  bearing  on 
his  behavior.   (2)  To  the  extent  that  objective,  non- 
social  means  are  not  available,  people  evaluate  their 
opinions  and  abilities  by  comparison,  respectively,  with 
the  opinions  and  abilities  of  others.   (3)  Given  a  range 
of  possible  persons  for  comparison,  someone  close  to 
one's  own  ability  or  opinion  will  be  chosen  for  compari- 
son.  (4)  A  person  will  be  less  attracted  to  situations 
where  others  are  vory  divergent  from  him  than  to  situa- 
tions where  others  are  close  to  him  in  both  opinions  and 
abilities.   (5)  The  stronger  the  attraction  to  the  group, 
the  stronger  will  be  the  pressure  toward  uniformity  con- 
cerning abilities  and  opinions  within  the  group. 

From  this  theory,  Festinger  was  able  to  derive 
implications  for  group  association  and  societal  struc- 
ture.  He  proposed  that  the  drive  for  self  evaluation 
concerning  one's  opinions  and  abilities  has  implications 
not  only  for  the  behavior  of  persons  in  groups  but  also 
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for  the  processes  which  bring  people  together  and  for 
the  process  of  group  formation  and  changing  membership 
of  groups.   To  the  extent  that  self  evaluation  can  only 
be  accomplished  by  means  of  comparison  with  other  per- 
sons, the  drive  for  self  evaluation  is  a  force  acting 
on  persons  to  associate  with  others  in  face-to-face 
interaction,  to  belong  to  groups.   And  the  subjective 
feeling  of  correctness  in  one's  opinions  and  the  subjec- 
tive evaluation  of  adeguacy  of  one's  performance  on 
important  abilities  are  some  of  the  satisfactions  that 
persons  attain  in  the  course  of  these  associations  with 
other  people. 

Radloff  (1961)  applied  and  extended  Festingers " 
implications  of  self  evaluation  and  social  comparison 
in  experimental  studies  in  which  he  tested  the  hypoth- 
esis that  a  person's  needs  for  self  evaluation  regarding 
the  correctness  of  his  opinions  and  abilities  arouse 
affiliative  tendencies  in  him.   He  demonstrated  through 
the  means  of  experimental  evidence  that  needs  for  evalua- 
tion of  opinions  and  abilities  are  important  determinants 
of  association  and  affiliation.   Radloff 's  major  hypoth- 
esis is  that  a  person  who  is  uncertain  about  the  correct- 
ness of  one  of  his  opinions,  for  which  he  finds  no  ob- 
jective criteria  available  by  which  to  evaluate  its 
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correctness,  should  seek  affiliation  with  other  people 
in  order  ho  evaluate  his  opinion  via  social  comparison. 
The  theoretically  significant  contribution  of  his  study- 
is  the  demonstration  that  the  affiliative  consequences 
of  evaluative  need  are  apparently  applicable  in  a  varie- 
ty of  seemingly  disparate  contexts.   That  is,  whenever 
evaluative  needs,  with  respect  to  opinions,  capable  of 
being  satisfied  by  social  comparison  are  aroused,  the 
arousal  of  affiliative  tendencies  is  a  potential  conse- 
quence.  The  arousal  of  affiliative  needs  concerning  a- 
bilities  also  produce  affiliative  tendencies  in  the  ab- 
sence of  adequate  non-social  means  of  evaluation. 

The  implications  of  Festinger's  theory,  then,  to- 
gether with  Radloff 's  applications  and  findings  suggest 
a  framework  which  contributes  to  the  explanation  of  face- 
to-face  channel  utilization  between  transacting  sets  of 
organizations  during  periods  of  certainty  or  non-trouble. 
It  was  indicated  above  that  even  during  the  so  called 
periods  of  certainty  there  is  some  degree  of  uncertainty 
because  of  the  basic  nature  of  research  and  development; 
and  that  when  there  are  no  specific  project  problems  the 
project  personnel  normally  have  some  degree  of  uncertain- 
ty about  the  correctness  and  soundness  of  their  opinions, 
abilities,  and  technical  or  scientific  methods  and 
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procedures.   Festinger  and  Radloff  have  indicated  that 
a  person  who  is  uncertain  about  the  correctness  of  one 
of  his  opinions  or  abilities  will  seek  affiliation  and 
face-to-face  association  with  other  people  in  similar 
situations  or  who  are  close  to  him  in  opinions  and  abil- 
ities, and  through  this  evaluation  will  reduce  this  un- 
certainty and  will  attain  satisfaction  in  the  course  of 
these  face-to-face  associations  or  interactions. 

This  framework  of  Festinger  and  Radloff  also  con- 
tributes to  the  explanation  of  the  increased  utilization 
and  evident  reliance  on  the  face-to-face  channel  during 
specific  periods  of  project  problem  uncertainty.   These  , 
periods  are  specific,  out-of-the-ordinary  situations  which 
arise  from  definite  problems  such  as  a  design  or  technical 
enigma  or  impasse  which  results  in  unforeseen  time  delays, 
increasing  costs,  or  sometimes  a  cancellation  of  sub  con- 
tracts.  These  specific  situations  or  uncertain  periods 
result  in  the  arousal  of  anxiety,  emotional  tension,  and 
emotional  uncertainty  in  the  project  personnel  of  trans- 
acting organizations  involved  in  the  relevant  project 
problem.   Fiedler  classifies  these  periods  as  crisis  pe- 
riods, and  in  a  psychological  framework,  these  specific 
periods  of  uncertainty  are  classified  as  stressful  events. 

Holtzman  and  Bitterman  (1956)  have  classified 
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stimuli  or  factors  which  are  common  to  all  stressful  sit- 
uations.  These  include:   (1)  distractions,  criticisms, 
and  time  pressures;  (2)  real,  contrived,  or  anticipated 
failure;  and  (3)  situations  threatening  the  individuals 
security  (anticipated  threat  or  danger).   Lazarus  (1966) 
points  out  that  the  major  intervening  variable  in  the 
analysis  of  psychological  stress  is  the  concept  of  threat. 
That  is,  threat  is  anticipatory  since  it  involves  the 
expectation  of  future  discomfort  and  harm  and  is  depen- 
dent upon  cognitions.   Wrightsman  (1960)  refers  to  anxiety 
arousal  as  a  feeling  of  uneasiness  or  concern  about  par- 
ticipating in  an  impending  unpleasant  event;  unlike  gen- 
eralized anxiety,  it  is  conceived  as  linked  to  a  specific 
situation.   Rasowitz,  Persky,  Korchin,  and  Grinker  (1955) 
advocate  using  the  term  "stress  situation"  to  refer  to 
stimulus  conditions  which  are  assumed  to  arouse  an  af- 
fective response  of  anxiety  in  an  individual.   Janis  and 
Leventhal  (1968)  propose  a  more  general  definition  of 
stressful  situations.   Any  change  in  the  environment 
which  typically  induces  a  high  degree  of  emotional  ten- 
sion and  interferes  with  normal  patterns  of  response  is 
a  stressful  event. 

During  these  periods  of  uncertainty  or  stress, 
the  project  personnel  will  continue  to  have  some  degree 


236 


of  doubt  or  arousal  of  uncertainty  about  the  correctness 
of  opinions  and  abilities  and  will  seek  affiliation  and 
association  with  other  project  personnel  in  order  to 
evaluate  their  opinions  and  abilities  via  social  compar- 
ison.  Radloff  demonstrated  that  the  affiliative  conse- 
quences are  applicable  in  a  variety  of  seemingly  disparate 
contexts.   It  was  indicated  that  this  framework  was  ap- 
plicable to  the  so  called  periods  of  certainty  or  non- 
trouble,  and,  accordingly,  it  is  apparently  applicable 
to  this  context  of  uncertain  periods  and  situations  of 
project  problems.   This  context,  however,  is  signifi- 
cantly different  from  the  context  of  certainty  or  non- 
trouble  in  that  these  periods  or  situations  are  stressful 
situations  which  arouse  anxiety  and  emotional  tension  and 
uncertainty  in  the  relevant  project  scientists  and  engi- 
neers . 

Schachter  (1959)  found  a  positive  relation  be- 
tween emotional  arousal  and  affiliative  tendencies;  spe- 
cifically, under  conditions  of  experimentally  manipu- 
lated anxiety,  highly  anxious  individuals  wanted  to  be 
with  others  more  than  did  nonanxious  individuals.   Also, 
he  found  that  under  conditions  of  anxiety  the  affiliative 
tendency  is  highly  directional.   That  is,  whatever  the 
needs  aroused  by  the  manipulation  of  anxiety,  the  satis- 
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faction  of  emotional  arousal  in  anxious  persons  demands 
the  presence  of  others  in  a  similar  situation.   Schachter 
suggested  five  mechanisms  that  could  possibly  be  respon- 
sible for  affiliative  responses  under  stress: 

1.  Escape.   Individuals  may  want  to  be  together 
as  a  way  of  getting  out  of  the  crisis  situation  -  "safety 
in  numbers". 

2.  Cognitive  clarity.   In  ambiguous  or  novel 
situations,  forces  arise  that  impel  people  to  associate 
with  other  people  as  a  means  of  achieving  some  degree  of 
clarity  about  an  otherwise  incomprehensible  event. 

3.  Indirect  anxiety  reduction.  One  of  the  most 
effective  devices  for  anxiety  reduction  is  simply  to  get 
one's  mind  off  one's  troubles.  Movies,  television,  and 
mystery  stories  are  devices  that  elegantly  serve  as  this 
diverting  function.  And  people  can  be  the  best  of  divert- 
ers ,  for  not  only  may  they  be  more  entertaining  and  dis- 
tracting, but  also  they  can  effectively  compel  attention 
more  than  most  other  distractors. 

4.  Direct  anxiety  reduction.   People  do  serve 

a  direct  anxiety  reducing  function  for  one  another.   They 
comfort  and  support,  they  reassure  one  another  and  attempt 
to  bolster  courage.   Since  anxiety  is  an  unpleasant  state, 
it  is  possible  that  highly  anxious  individuals  affiliate 
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as  a  means  toward  social  reassurance  and  toward  reducing 
anxiety. 

5.   Self  evaluation.   Just  as  one  compares  him- 
self to  other  people  as  a  means  of  establishing  a  frame- 
work and  social  reality  for  his  opinions,  so  one  may  use 
other  people  to  evaluate  his  emotions  and  feeling.   That 
is,  the  arousal  of  any  strong  emotion  evokes  a  need  for 
comparison.   Emotions  are  assumed  to  be  guite  unspecific 
states  of  affect.   Hence,  persons  can  only  evaluate  the 
guality,  intensity,  and  appropriateness  of  their  emotions 
properly  by  comparing  their  own  reactions  with  those  of 
others.   Moreover,  novel  emotion  producing  stimuli  should 
induce  a  greater  tendency  to  affiliate  than  familiar 
stimuli.   By  definition,  a  novel  stimulus  is  one  that  is 
more  difficult  to  fit:  into  a  person's  established  frame 
of  reference  for  emotive  states.   Accordingly,  the  indi- 
vidual is  more  obliged  to  seek  out  others  in  order  to 
define  the  emotional  effects  of  novel  stimuli. 

As  a  result  of  his  experiments,  Schachter  was 
able  to  rule  out  the  first  three  of  the  above  five  mech- 
anisms or  reasons  for  the  anxiety -* — *- af f iliative  rela- 
tionship, and  concluded  that  an  anxious  subject's  desire 
to  be  with  others  is  determined  by  mechanism  (4)  needs 
for  direct  reduction  of  anxiety,  and/or  (5)  needs  for 
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evaluation  of  one's  emotional  state.   Schachter  utilized 
Festinger's  theory  of  social  comparison  to  aid  in  ac- 
counting for  the  arousal  of  affiliative  tendencies  when 
an  individual  is  exposed  to  stress.   That  is,  the  emo- 
tions or  feelings  of  a  individual,  like  the  opinions  and 
abilities,  reguire  social  evaluation  when  the  emotion 
producing  situation  is  ambiguous  or  uninterpre table.   And 
when  discrepancies  of  emotional  state  exist,  tendencies 
will  arise  to  brinq  oneself  into  closer  conformity  with 
others,  to  change  others,  and  to  reject  deviates  as  com- 
parison points.   The  results  of  Schachter' s  research  in- 
dicates a  direct  relationship  between  anxiety  and  affilia- 
tive tendency,  that  this  relationship  maintains  itself 
under  a  range  of  conditions  from  complete  freedom  of 
verbal  communication  to  complete  absence  of  verbal  com- 
munication, and  that  the  relationship  is  highly  direc- 
tional and  specific  to  people  in  similar  plights. 

Since  Schachter 's  pivotal  experiments  (1959), 
other  experimental  social  psychologists  have  conducted 
research  to  verify  empirically  his  findings  and  conclu- 
sions of  affiliation  needs  and  tendencies  under  stress 
or  crisis  situations.   Some  have  examined  both  his  affil- 
iative mechanisms  of  direct  anxiety  reduction  and  self 
evaluation,  others  have  examined  one  or  the  other. 
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Wrightsman  (1960)  found  that  a  person  does  evaluate  his 
level  of  anxiety  through  the  process  of  social  comparison 
and  that  level  of  anxiety  shares  with  opinion  the  fea- 
ture of  being  partially  determined  by  cognitive  process- 
es and  leads  to  affiliation.   He  also  found  that  if  per- 
sons are  anxious,  being  with  others  is  more  effective  in 
reducing  their  anxiety  than  is  being  alone.   The  results 
of  his  research  are  in  correspondence  with  both  of 
Schachter's  findings.   Another  of  Wrightsman' s  findings 
indicate  that  anxious  individuals  desire  to  be  with  others 
even  when  verbal  communication  is  not  permitted.   When 
his  subjects  were  placed  in  a  situation  without  verbal 
communication,  where  only  the  sheer  physical  presence  of 
others  were  available,  they  responded  with  a  greater 
reduction  in  anxiety  than  occurred  in  similar  individ- 
uals who  were  placed  alone. 

Sarnoff  and  Zimbardo  (1961)  experimented  with 
threat  or  fear  anxiety  and  found  that  when  fear  anxiety 
is  aroused,  and  an  individual  is  unable  to  flee  from  the 
threatening  object  or  situation,  the  individual  welcomes 
the  opportunity  to  affiliate.   The  greater  the  threat  or 
fear  aroused,  the  more  the  individual  chooses  to  be  to- 
gether with  others  while  they  await  the  contact  with  the 
fear  arousing  event  or  object.   Gerard  and  Rabbie  (1961) 
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used  a  modified  version  of  Schachter's  fear  arousing  sit- 
uation to  evaluate  the  intensity  of  emotion  to  a  stress- 
ful situation.   They  sugqested  that  a  number  of  kinds  of 
internal  cognitive  unclarity  regarding  an  aroused  state 
may  exist:   the  individual  may  want  to  label  the  emotion, 
measure  its  intensity,  determine  whether  it  is  appropri- 
ate, or  discover  whether  or  not  he  is  reacting  adaptively 
to  the  impending  situation.   Support  was  found  for  the 
theory  that  the  individual  is  motivated  to  compare  with 
others,  through  affiliation,  his  intensity  of  an  emo- 
tional experience  whenever  other  means  of  achieving  cer- 
tainty about  that  intensity  are  lacking.   Gerard  (1963) 
conducted  an  experiment  to  test  an  assumption,  basic  to 
self  evaluation,  that  an  uncertainty  evaluation  regarding 
some  aspect  of  the  self,  such  as  an  emotional  experience, 
produces  a  desire  to  compare  one's  self  with  others.   His 
findings  suggest  that  uncertainty  does  produce  a  desire 
to  compare  one's  self  with  others,  and  that  the  individ- 
ual's uncertainty,  relative  to  available  comparison  per- 
sons, will  determine  his  comparison  tendency. 

Janis  (1963)  suggests  that  it  has  long  been 
known  that  when  people  are  exposed  to  threat  and  danger 
they  show  a  remarkable  increase  in  some  form  of  group 
solidarity.   That  is,  they  manifest  increased  motivation 
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to  retain  affiliation  with  a  face-to-face  group  of 
people  and  to  avoid  actions  that  deviate  from  its  norms. 
His  research  supports  the  hypothesis  that  additional 
needs  for  reassurance  are  directly  stimulated  by  the 
threat  of  danger  or  fear,  and  that  these  needs  are  satis- 
fied through  face-to-face  interaction  with  a  group. 
Latane,  Eckman,  and  Joy  (1966)  found  that  interpersonal 
attraction  in  a  stress  situation  can  be  explained  simply 
by  the  fact  that  in  many  situations  people  who  are  under- 
going stress  together  do  something  for  one  another  that 
serves  to  alleviate  the  stress.   People  in  an  uncomfort- 
able situation  provide  a  direct  service  for  each  other 
by  reducing  each  other's  fear  and  anxiety.   The  presence 
of  other  people  does  have  a  calming  influence  through 
direct  reassurance  and  comforting.   Their  findings  also 
suggest  that  a  relevant  function  which  people  under 
stress  may  serve  for  each  other  is  that  of  providing  a 
means  of  evaluating  just  how  much  distress  they  are 
suffering.   When  faced  with  the  prospect  of  undergoing 
a  disagreeable  experience,  persons  prefer  being  with 
somebody  else  who  is  also  threatened  with  the  same  ex- 
perience to  being  alone. 

The  findings  of  Darley  and  Aronson  (1966)  indi- 
cate support  for  both  of  Schachter's  mechanisms  of 
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affiliation.   Their  experimentation  suggests  that  self 
evaluation  and  direct  anxiety  reduction  both  motivate  the 
affiliation  desires  of  individuals  and  that  social  com- 
parison is  a  relatively  more  important  determinant  of 
the  affiliation  choice  than  direct  anxiety  reduction. 
Concerns  for  anxiety  reduction,  either  directly,  through 
contrast,  or  a  desire  for  self  reassurance  by  reassuring 
others,  do  not  seem  to  have  as  strong  an  effect  on 
stressful  individuals  as  social  comparison  needs. 

The  bulk  of  the  research  and  experimentation  of 
affiliative  preference  under  stress  has  focused  on 
Schachter's  hypotheses  of  direct  anxiety  reduction  and 
self  evaluation  motives  or  drives.   However  a  third  hy- 
pothesis has  been  formulated  and  tested  that  affiliation 
under  stress  might  also  be  produced  by  a  dependency-moti- 
vation mechanism.   Janis  (1963)  pointed  out  stress  in- 
duced dependency  reactions  toward  authority  figures  and 
suggested  that  increased  dependency  toward  authority 
occurs  because  the  authority  can  serve  as  a  "danger  con- 
trol" authority  which  can  reduce  the  severity  of  threat 
perceived  by  the  individual.   He  indicated  that  the 
ability  to  establish  a  dependent  relationship  could 
provide  another  strong  motivation  for  affiliation  under 
stress.  Helmreich  and  Collins  (1967)  tested  this  third 
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hypothesis  of  affiliation  drives  and  found  that  apparent- 
ly the  prior  social  setting  can  have  a  strong  effect  on 
the  desire  to  affiliate.   Their  study  indicated  that 
offering  the  company  of  an  authority  figure,  who  can 
satisfy  dependency  needs  aroused  by  stress,  can  change 
the  direction  of  affiliation  in  a  stressful  event.   They 
concluded  that  dependency  needs  are  at  least  one  of  the 
factors  creating  affiliative  behavior  under  stress. 

The  implications  of  Schachter's  hypotheses,  to- 
gether with  the  theories  and  findings  of  Festinger, 
Radloff,  and  the  many  others  cited,  suggest  a  framework 
which  contributes  to  the  explanation  of  the  increased 
utilization  and  evident  reliance  of  the  face-to-face 
channel  by  the  transacting  sets  of  organizations  during 
the  specific  periods  of  project  problem  uncertainty.   It 
has  been  demonstrated  that  in  stress  or  crisis  periods, 
in  which  a  threat  is  perceived  and  objective  anxiety  a- 
roused,  individuals  will  consistently  show  an  increased 
desire  for  affiliation  in  response  to  one,  any,  or  all 
of  three  mechanisms:  (1)  self  evaluation  -  individuals 
may  need  others  for  evaluation  of  their  own  emotional 
reactions,  and  individuals  in  the  same  emotional  state 
can  provide  needed  information  on  what  responses  are 
appropriate  to  ambiguous  arousal  cues;  (2)  direct  anxiety 
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reduction  -  the  company  of  others  may  also  provide  a 
direct  reduction  of  the  anxiety  which  the  individual 
feels;  and  (3)  dependency  motivation  -  increased  depen- 
dent authority  relationship  may  occur  because  the  author- 
ity can  serve  as  a  "danger  authority"  which  can  reduce 
the  severity  of  the  threat  perceived  by  the  individual. 
In  situations  concerning  a  transacting  set  of  a 
prime  and  sub  organization  in  which  a  design  or  techni- 
cal enigma  or  impasse  occurs,  the  project  problem  is 
perceived  by  the  project  manager  and  relevant  personnel 
of  the  prime  and  sub  organization  as  a  definite/real 
threat  because  of  unacceptable  delays,  additional  and 
unplanned  costs,  and  possible  contract  penalties  or  con- 
tract cancellation.   In  this  period  of  uncertainty  or 
stress,  the  project  manaqer  and  key  personnel  of  both 
transacting  organizations  perceive  the  threat  as  common, 
all  experience  a  comparable  or  similar  state  of  emotion 
and  anxiety  arousal,  and  all  realize  the  consequences 
and  repercussions  of  a  non-delivery  contract.   Also,  the 
project  manager  of  the  prime  organization  is  the  desig- 
nated formal  authority  figure  on  whose  shoulder  falls 
the  responsibility  for  the  efficient  and  effective  man- 
agement of  the  overall  project  and  who  normally  initiates 
the  plans  or  steps  to  alleviate  the  situation.   The 
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conditions  are  present,  therefore,  for  any  or  all  of 
the  three  affiliative  mechanisms  to  develop.   The  com- 
parable and  similar  anxiety  situation  and  emotional 
state  of  the  individuals  facilitates  self  evaluation 
and  direct  anxiety  reduction,  and  the  position  of  the 
project  manager  facilitates  the  dependency-motivation 
mechanism.   The  result  is  normally  face-to-face  affilia- 
tion, as  the  results  of  this  study  have  markedly  and 
discernibly  demonstrated. 

This  section  has  presented  a  possible  general 
theoretical  explanation  or  framework  for  some  of  the 
empirical  findings  of  this  study  relevant  to  the  reduc- 
tion of  uncertainty  through  the  utilization  of  the  face- 
to-face  interpersonal  communication  channel.   Two  sub 
frameworks  have  been  discussed  and  examined  to  aid  in 
the  explanation  of  the  utilization  of  the  face-to-face 
channel  in  the  different  periods  and  situations  of  a 
project  -  the  periods  of  certainty  or  non-trouble  and 
specific  periods  of  uncertainty  or  stress.   The  first 
framework  suggests  the  reduction  of  uncertainty  during 
these  periods  by  the  utilization  of  the  face-to-face 
channel  in  terms  of  communication  efficiency,  effective- 
ness, and  expediency  (richness).   The  second  framework 
indicates  the  reduction  of  uncertainty  during  these 
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periods  by  face-to-face  interaction  in  terms  of  the 
social  psychology  theories  of  social  comparison,  opinion 
evaluation,  and  affiliation  in  stress  situations.   This 
last  framework  demonstrates  the  progress  that  has  been 
made  in  verifying  and  removing  the  cloth  of  ambiguity 
from  the  old  saying  "misery  loves  company".   As  Schachter 
states:  "Whatever  the  needs  aroused  by  anxiety,  it  would 
seem  that  their  satisfaction  demands  the  presence  of 
others  in  a  similar  situation.   Misery  doesn't  love  just 
any  kind  of  company,  it  loves  only  miserable  company" 
(1959,  p.  24). 
III.   IMPLICATIONS  AND  SUGGESTIONS  FOR  FURTHER  RESEARCH 

The  data  developed  in  the  course  of  this  research 
indicate  that  interpersonal  channel  utilization  between 
transactinq  sets  of  research  and  development  organiza- 
tions is  a  function  of  the  uncertainties  arising  from 
project  problems  and  suggests  that  it  is  directly  related 
to  uncertainties  in  general.   Allen  (1966)  and  Graham 
(1967)  have  shown  that  interpersonal  communication  chan- 
nels are  used  by  research  and  development  personnel  most 
freguently  in  the  beginning  phases  of  a  research  project 
as  a  means  to  develop  plans  and  that  the  interpersonal 
channels  are  brought  heavily  into  play  at  the  end  of  a 
project  for  data  evaluation  purposes.   The  data  of  this 
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study  show  a  similar  pattern  with  increased  utilization  in 
the  beginning  of  a  project.   The  transacting  sets  of  or- 
ganizations for  which  the  timeframe  examined  included  the 
beginning  phases  of  a  project  have  all  shown  a  discern- 
ible increase  in  channel  utilization  during  this  period 
of  startup.   The  startup  period  is  not  an  unexpected  or 
unforeseen  uncertainty  but  may  be  designated  an  expected 
uncertainty,  a  quasi-institutionalized  uncertainty.   The 
data  obtained  in  this  study  have  confirmed  that  not  only 
is  there  an  increase  in  interpersonal  channel  utiliza- 
tion during  periods  of  project  startup,  but,  more  impor- 
tantly, that  during  every  period  in  which  a  specific 
project  problem  occurs,  there  is  a  marked  and  discerni- 
ble increase  in  interpersonal  channel  utilizations. 
This  confirms  what  project  managers  have  long  intui- 
tively recognized  and  taken  for  granted.   Whenever  a 
specific  project  problem  occurs  there  will  be  a  con- 
current period  in  which  interpersonal  channel  utiliza- 
tion between  the  transacting  organizations  will  defi- 
nitely and  pointedly  increase.   This  suggests  that  in 
the  planning  and  management  of  a  project,  definite  steps 
should  be  taken  to  recognize  the  requirement  for  this 
initial  communication  behavior  between  organizations 
and  to  provide  for  it  in  terms  of  budgets,  schedules, 
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and  the  like. 

The  data  strongly  indicate  that  two  of  the 
interpersonal  channels  have  a  much  greater  increase  in 
utilization  and  are  heavily  relied  on  during  periods  of 
uncertainty  or  when  uncertainty  is  present.   These  chan- 
nels are  the  face-to-face  channel  primarily  and  the 
telephone  conversation  channel  secondarily.   The  data 
correspond  with  the  findings  of  Murtaugh  and  Payne  (1962) 
when  they  concluded  that  oral  communications  constitute 
the  fundamental,  most  powerful,  immediate,  and  effective 
means  of  conveying  information  in  the  scientific  and 
professional  world.   The  data  suggest  and  imply  that 
face-to-face  channel  utilization,  supplemented  by  the 
telephone  conversation  channel,  functions  to  essentially 
reduce  uncertainty  during  both  non-trouble  periods  and 
periods  of  specific  project  problems  or  stress  through 
the  concepts  or  framework  of  richness  of  communication 
and  social  comparison/affiliation.   This  means  that 
project  managers,  administrators,  and  project  personnel 
must  recognize  the  importance  of  these  channels  and 
should  encourage  and  support  the  utilization  of  these 
channels  with  transacting  organizations  if  uncertainty 
is  to  be  reduced,  problems  solved,  and  decisions  made 
both  efficiently  and  effectively.   The  increased  utili- 
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zation  of  face-to-face  interaction  through  travel  and 
visits  is  too  often  thought  of  as  unnecessary  and  overly 
expensive  in  terms  of  a  simple  cost  <  >benef it/value 
analysis.   It  must  be  recognized  that  not  only  is  the 
face-to-face  channel  the  most  efficient  in  terms  of 
technical  and  mathematical  capabilities/capacities  and 
in  terms  of  attainment  of  true  correspondence  between 
sender  and  receiver  but  that  it  satisfies  and  fulfills 
vital,  basic  and  natural  social  psychological  needs  and 
drives  of  relevant  project  personnel. 

Further  implications  emerge  from  the  recognition 
of  the  importance  and  reliance  on  the  face-to-face  chan- 
nel during  periods  of  uncertainty  and  the  essential 
function  the  channel  plays  in  reducing  the  uncertainty. 
The  data  obtained  suggest  that  when  a  project  problem  or 
crisis  period  arises  and  is  first  recognized,  an  imme- 
diate response  of  increased  face-to-face  interaction 
supplemented  by  telephone  conversations  could  possibly 
reduce  the  intensity,  longevity,  and  seriousness  of  the 
stressful  period.   The  research  results  also  suggest 
that  if  a  certain  minimum  amount  or  level  of  regular 
face-to-face  interaction  is  inserted  and  utilized  con- 
tinuously throughout  the  life  of  the  project,  the  number 
of  problems  and  the  intensity  and  longevity  of  problems 
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that  did  arise  would  be  decreased  or  reduced.   The  latter 
idea  corresponds  to  the  engineering  concept  of  insertion 
of  a  "dither"  level. 

One  of  the  most  successful  Naval  research  and 
development  projects  ever  completed  was  the  Polaris 
Special  Project,  considered  as  a  standard  in  R&D  proj- 
ects.  The  managers  and  administrators  of  the  Polaris 
Project  not  only  encouraged  but  insisted  on  a  regular 
amount  of  face-to-face  and  telephone  conversation  chan- 
nel utilization  between  the  transacting  organizations. 
The  evaluation  of  the  Polaris  Project  suggested  that 
communication  style  was  a  significant  factor  in  the  on- 
time  and  successful  completion  of  the  project.   Another 
significant  feature  of  the  Polaris  was  the  no-ceiling 
budget  on  the  utilization  of  the  two  richer  channels. 

More  research  is  needed  to  explore  these  impli- 
cations.  Further  research  would  be  useful  in  which  the 
differences  resulting  from  adding  or  not  adding  a  sub- 
stantial amount  of  face-to-face  interaction  at  the 
immediate  point  of  recognition  of  a  project  problem, 
and  the  differences  in  various  levels  or  amount  of  face- 
to-face  interaction  dither  versus  no  dither  level  should 
be  investigated,  measured,  and  analyzed  in  fine  detail. 

The  findings  of  this  study  indicate  that  the 
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written  correspondence  channel  is  probably  one  of  the 
least  important  of  the  interpersonal  channel  of  communi- 
cations.  It  has  been  shown  to  be  the  least  rich  of 
interpersonal  channels  and  consistently  has  demonstrated 
the  least  amount,  if  any,  increase  in  utilization  dur- 
ing periods  of  project  uncertainty.   This  suggests  that 
project  personnel  of  transacting  organizations  utilize 
written  communications  primarily  for  validation  or 
verification  and  for  record  and  documentation  purposes. 
It  appears  that  the  old  cliche  of  "never  say  it  -  write 
it",  has  been  supplemented  by  "talk  it  over,  in  person 
if  possible  -  then  if  absolutely  necessary,  jot  it  down 
for  the  record". 

The  fairly  dramatic  increase  and  reliance  on 
the  face-to-face  and  telephone  conversation  channels 
during  project  uncertainties  has  implications  for  com- 
munication channel  budgeting  and  channel  cost  analysis. 
Nearly  all  of  the  communication  budgets  for  the  trans- 
acting organizations  were  based  on  "hit  or  miss"  and 
guessing  technigues.   Budget  estimates  cannot  be  realis- 
tically prepared  unless  communication  channel  patterns 
and  behavior  are  understood  and  unless  accurate  cost 
estimates  are  known.   A  fruitful  area  for  further  re- 
search would  seem  to  lie  in  an  exploration  of  direct  and 
indirect  costs  of  utilization  of  the  various  interpersonal 
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communication  channels  between  transacting  organizations. 
Further  research  is  also  needed  for  a  complete  under- 
standing of  the  multiple  variables  and  factors  affecting 
interpersonal  channel  utilization. 

This  study  has  indicated  that  certain  types  of 
uncertainties  will  result  in  a  higher  continuous  or  reg- 
ular use  of  the  face-to-face  and  telephone  conversation 
channels  among  transacting  organizations.   In  addition, 
it  has  been  indicated  that  the  reduction  and  possible 
preclusion  of  uncertainty  during  project  problem  periods 
is  most  efficiently  and  effectively  accomplished  through 
increased  utilization  and  reliance  on  face-to-face  inter- 
actions supplemented  by  telephone  conversations.   Not 
only  will  the  utilization  of  these  two  channels  increase 
at  the  beginning  and  end  of  a  project,  but  will  increase 
discernibly  during  the  occurrence  of  every  project  prob- 
lem and  its  associated  period  of  uncertainty.   Communi- 
cation channel  budgets  might  now  be  more  realistically 
planned  for  and  estimated  with  knowledge  that  during 
the  project  life  there  will  be  periods  when  these  two 
channels  will  be  reguired  and  used  in  a  greater  volume 
and  frequency.   The  Polaris  Special  Project  has  indicated 
that  a  no-ceiling  type  of  budget  for  these  two  channels 
was  a  successful  and  significant  management  technique. 
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Unexpected  and  unforeseen  project  problems  and  crisis 
type  periods  will  inevitably  arise  in  every  project. 
However,  in  many  organizations  travel  and  telephone 
funds  are  normally  arbitrarily  reduced  at  the  first  sign 
of  "tight"  money  or  cost  reduction  programs.   The  inter- 
views with  project  managers  and  personnel  have  indicated 
that  in  other  organizations  events  which  arise  unexpected- 
ly during  the  project  often  cannot  be  dealt  with  properly 
because  funds  were  not  budgeted  and  included  in  cost 
estimates  that  could  be  used  to  cover  them.   Therefore, 
it  appears  that  funds  should  be  made  available  and  estab- 
lished in  the  transacting  organizations  to  enable  guick 
responses  to  be  made  to  unexpected  problems.   If  a  liberal 
and  flexible  channel  utilization  budget  cannot  be  estab- 
lished or  is  not  feasible,  then  emergency  or  contingency 
funds  should  be  established  and  made  available. 

It  appears  from  the  data  of  this  study  that  there 
are  definite  gradations  in  the  rate  of  increase  and  de- 
crease of  utilization  of  the  face-to-face  and  telephone 
conversation  channels.   The  gradual  crescendo  rise  in 
utilization  as  a  period  of  uncertainty  occurs  suggests 
that  this  could  be  a  valuable  management  warning  tool  or 
indicator  of  an  impending  problem  or  period  of  uncertain- 
ty and  stress.   By  close  examination  of  the  utilization 
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figures  of  the  two  channels,  it  is  possible  that  manage- 
ment may  be  able  to  recognize,  at  an  earlier  time  than 
presently  possible,  the  germination  of  a  project  prob- 
lem or  crisis  and  be  able  to  initiate  steps  that  would 
reduce  the  intensity  and  longevity  of  the  uncertain 
period.   This  reguires  data  that  show  the  fine  struc- 
ture of  perturbation  of  these  interpersonal  channels. 
Further  research  is  needed,  therefore,  to  study,  examine, 
and  measure  the  gradation  or  perturbation  structure 
using  a  short,  close-in-time  interval  measurement.   Such 
a  study  would  result  in  a  fine-grain  study  indicating  a 
more  discernible  pattern  of  gradation  or  perturbation, 
and  demonstrating  the  feasibility  of  this  structure  as 
a  management  early  warning  indicator. 

This  study  has  suggested  that  there  is  an  apparent 
trade  off  function  or  exchange  value  between  the  face-to- 
face  and  telephone  conversation  channels  during  periods 
of  uncertainty.   It  appears  that  up  to  some  point,  a 
decrease  in  face-to-face  interaction  can  be  compensated 
for  by  substituting  an  increase  in  telephone  conversa- 
tion utilization.   It  implies  that  during  an  uncertain 
period,  the  telephone  could  be  an  effective  substitute 
for  long  distance  travel  when  conditions  negate  the  prac- 
ticality of  travel  because  of  time  considerations  or 
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temporary  restrictions  of  travel  funds.   The  trade  off 
phenomenon  appeared  in  only  two  different  sets  of  trans- 
acting organizations  in  this  study.   Further  research  is 
needed  to  determine  if  the  suggested  exchange  function 
operates  for  different  types  of  uncertainties  and  for 
different  levels  of  intensity  of  uncertain  periods.   As 
a  situation  or  period  becomes  more  critical  or  stressful, 
is  this  trade  off  function  still  valid,  or  is  their  a 
point  where  face-to-face  interaction  is  absolutely  re- 
quired and  cannot  be  substituted  for?   Additionally,  if 
a  trade  off  or  exchange  function  is  feasible,  how  much 
increase  in  utilization  of  the  telephone  is  necessary  as 
an  effective  substitute  for  one  face-to-face  visit?   Allen 
(1966)  indicates  that  relative  value  of  channels  is 
greatly  affected  by  both  situational  and  personality  con- 
siderations.  Future  research  would  also  have  to  assess 
these  factors  in  any  study  of  an  exchange  value  between 
the  two  channels. 

The  findings  of  this  study  indicate  that  there 
is  an  apparent  inter-relationship  of  communication  be- 
tween the  prime  organization,  sub  organization,  and  the 
monitoring  sponsoring  organization  during  critical  periods 
of  uncertainty.   It  appears  that  during  certain  levels 
of  periods  of  uncertainty  not  only  will  there  be  an 
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increase  in  interpersonal  channel  utilization  between 
the  prime  and  sub  organizations  but  also,  concurrently, 
an  increase  in  utilization  between  the  prime  and  moni- 
toring organizations.   This  is  extremely  important  to 
project  managers  and  administrators  of  both  the  prime  and 
monitoring  organizations  for  realistic  and  effective  plan- 
ning and  managing  of  a  project  and  for  formulating  poli- 
cies and  budgeting  for  channel  utilization.   Further 
research  is  needed  to  determine  if  there  is  some  degree, 
intensity,  or  characteristic  .of  project  problem  uncer- 
tainty necessary  before  the  utilization  of  interpersonal 
channels  between  the  prime  and  monitoring  organizations 
increase  concurrently  with  the  increased  channel  utili- 
zation between  the  prime  and  sub  organizations.   The  two 
periods  of  uncertainly  of  this  study  in  which  this  inter- 
relationship has  occurred  have  both  been  of  an  intense 
or  critical  nature.   One  period  concerned  the  cancella- 
tion and  termination  of  a  contract  with  a  sub  organiza- 
tion, and  the  second  period  concerned  the  occurrence  of 
project  problems  with  two  different  sub  organizations 
during  the  same  timeperiod. 

An  intriguing  finding  of  this  research  indicates 
that  there  is  a  basic  "noise"  level  or  amount  of  inter- 
personal communication  channel  utilization  in  each  set 
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of  transacting  organizations,  and  that  this  level  or 
amount  varies  in  intensity  between  each  set  of  trans- 
acting organizations.   The  "noise"  level  may  be  high  for 
some  sets  and  relative  low  for  other  sets  of  transacting 
organizations,  but  no  matter  what  project  characteristics 
or  technical  factors  are  involved,  it  appears  that  there 
is  some  necessary  level  or  amount  of  continuous  channel 
utilization  essential  to  the  functioning  of  each  set  of 
organizations.   The  recognition  of  this  "noise"  level  has 
implications  for  both  management  and  the  understanding 
of  the  communication  -< — V  organization  interface.   Each 
organization  apparently  has  its  own  coding,  selection, 
and  filtering  sys tern/processes  of  incoming  and  outgoing 
communication.   This  coding  and  filtering  system  assimi- 
lates information  transmitted  or  received  by  a  limited 
set  of  coding  categories  and  imposes  omission,  selec- 
tion, distortion,  refinement,  and  transformation  upon  the 
information. 

Coding  and  filtering  may  partially  account  for 
the  marked  increase  in  utilization  of  the  interpersonal 
channels  during  the  startup  phase  of  a  project.   Each 
transacting  organization  has  a  different  coding  and 
filtering  system.   This  initial  interface  between  two 
organizations  reguires  a  period  of  adjustment,  tuning, 
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and  establishment  of  communication  "lines"  between  the 

organizations.   Once  this  has  been  accomplished  and 

there  is  an  interface  between  the  coding  and  filtering 

systems  of  each  organization,  it  appears  that  the  level 

of  utilization  and  interaction  decreases  to  a  minimum 

level  necessary  for  the  continuous  functioning  and 

maintenance  of  the  "open"  communication  network.   This 

indicates  that  it  is  necessary  to  maintain  some  level 

of  regular  or  continuous  channel  interaction  between  the 

organizations,  as  a  stoppage  over  a  period  of  time  would 

reguire  a  re-establishment  of  the  interface  between  the 

organizations.   Katz  and  Kahn  (1965)  have  suggested  a 

theoretical  background  for  this  interface: 

Individuals,  groups,  and  organizations  share  a 
general  characteristic  which  must  be  recognized 
as  a  major  determinant  of  communication:  the 
coding  process.   Any  system  which  is  the  recipient 
of  information,  whether  it  be  an  individual  or  an 
organization,  has  a  characteristic  coding  process, 
a  limited  set  of  coding  categories  to  which  it 
assimulates  the  information  received.   Organiza- 
tions, too,  have  thsir  own  coding  systems  which 
determine  the  amount  and  type  of  information  they 
receive  from  the  external  world  and  the  transfor- 
mation of  it  according  to  their  own  systemic 
properties.   The  different  functions  and  dynam- 
ics of  organizations  imply  that  each  organization 
will  respond  to  intelligence  input  in  different 
ways  and  that  each  will  seek  out  particular  in- 
formation to  meet  its  needs.   The  boundary  condi- 
tion is  responsible  for  the  dilemma  that  persons 
within  an  organization  cannot  perceive  things  and 
communicate  about  them  in  the  same  way  an  out- 
sider would.   If  a  person  is  within  an  organiza- 
tion, he  sees  its  operations  differently  than  if 
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he  were  on  the  outside  looking  in  (pp.  22  7-228). 
A  fruitful  area  for  further  research  would  be  a  study  to 
examine  and  measure  the  "noise"  level  and  the  factors 
or  variables  which  affect  the  interface  between  two  or- 
ganizations, and  to  determine  if  there  is,  in  reality, 
a  minimum  amount  or  level  that  is  necessary  for  the 
efficient  functioning  of  transacting  sets  of  organiza- 
tions . 

The  focus  of  this  study  has  been  upon  the  utili- 
zation of  interpersonal  communication  channels  during 
varying  project  conditions.   The  findings  have  concen- 
trated on  the  utilization  of  channels  during  periods  of 
uncertainty  and  during  periods  of  non-trouble  or  cer- 
tainty.  Two  types  of  uncertainties  or  variables  were 
examined  which  indicate  that  they  affect  or  influence 
the  degree  of  total  interpersonal  channel  utilization  be- 
tween differing  sets  of  transacting  organizations  of  a 
common  project.   It  is  apparent  that  these  are  only  two 
of  a  possible  number  of  factors  or  variables  which  ac- 
count for  the  variance  in  and  which  continuously  act  on 
the  degree  of  channel  utilization  between  differing  sets 
of  transacting  organizations.   Further  research  is  needed 
to  identify,  measure  and  examine  these  other  factors  or 
variables  and  to  determine  their  importance  and  influence 
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on  the  utilization  behavior  and  patterns  between  dif- 
ferent sets  of  transacting  organizations.   The  analysis 
and  examination  of  these  variables  such  as  location  of 
organization,  explicit  and  implicit  travel  and  telephone 
policy,  prior  and  present  inter-organizational  relation- 
ships may  aid  in  the  understanding  and  management  of 
the  interpersonal  channel  utilization  processes  between 
organizations.   These  variables  or  factors  may  also 
contribute  to  the  planning  and  finalizing  of  management 
policies  and  decisions  such  as  the  selection  of  sub 
organizations  by  the  prime  organization.   The  length 
and  extent  of  previous  associations,  location  of  organ- 
izations, and  determinability  of  products  or  services, 
all  related  to  the  expense  incurred  in  varying  amounts 
and  types  of  communication  channel  usage,  can  be  an 
important  factor  in  the  sub  organization  selection  proc- 
esses • 

The  findings  of  this  study  have  high  lighted 
several  aspects  of  inter-organizational  communication 
channel  utilization  which  the  project  managers  and  per- 
sonnel of  research  and  development  organizations  have 
probably  taken  for  granted  or  intuitively  recognized  all 
along.   However,  as  E.  T.  Hall  points  out,  examining  and 
discussing  these  processes  changes  an  individual's  rela- 
tion with  them.   It  enables  individuals  to  move  into  an 


2  62 


active  and  understanding  correspondence  with  these 
important  and  relevant  processes  which  are  all  too  fre- 
quently taken  for  granted.   The  findings  and  data  of 
this  study  have  also  indicated  aspects  of  inter-organi- 
zational communication  channel  utilization  which  may 
contribute  to  the  further  understanding  and  enlargement 
of  knowledge  of  the  research  and  development  communica- 
tion -*->-  organization  interface.   The  implications  of 
the  findings  of  this  study  and  the  recommendations  for 
further  research  suggest  that  the  communicatiorm-y-  or- 
ganization interface  between  transacting  organizations 
of  research  and  development  projects  and  the  process  of 
information  transfer  and  diffusion  within  the  scientific 
and  technical  communication  system  should  serve  as  a 
fruitful  and  important  focus  for  future  research. 
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